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SOIL MOISTURE. 

IN Bulletin 68 issued by this departineDt, the chief results of its 
experiments upon soil moisture up to that time were detailed. 
During the past two years some of those experiments have been con- 
tinued and others have been inaugurated, and the following pages 
exhibit the most important results. Two important phases have 
been under study, the effect of various fertilizers, and the influence 
of different kinds of tillage. 

EXPERIMENTS TO SHOW THE EFFECT OF FERTILIZERS. 

BaiSing their opinions upon slight differences in the heights to 
which pure water and water containing various salts in solution will 
rise in capillary tubes, some writers have held that the loss of water 

(1) uigiTizeo Dy '^^jv^v^pi^iv- 



Chemical Department f Bulletin No. 8d 



iroia s6il by evaporation and drainage coiild be very milch modified 
by a][)propriate use of fertilizers. Our most extended series of ex- 
^riments have been directed toward a practical solution of this 
problem, or at least toward the accumulation of facts pointing to its 
solttion. One series has been a continuation of experiments re- 
J)orted on ill Bulletin 68, namely, observations on the rates of eVapo- 
ratioli froin soils in pots, in which a certain amount of a fertilizer 
tv^as added to each pot. and the daily loss of water ascertained by 
"♦weighing the pots with their contents. These experiments evi- 
dently ilivolve only the effect of the fertilizer upon the rise of water 
by capillary attraction, and its evaporation from a solution of the fer- 
tilizers, assuming the conditions of the soil to be the same in each 
pot. The other series was executed with small plats of ground 
which were treated with the fertilizers. These plats involved all the 
conditions that the pots did, and in addition we had the influence, if 
any, of the fertilizers upon drainage, as well as the greater difficulty 
of insuring uniformity of condition of the soil, and the effect of rain- 
fall. 

In addition to these experiments with fertilizers a large number of 
observations upon the influence of tillage upon soil moisture have 
been made, both with small plats and under field conditions. 

Experiments With Soil in Pots. 

The pot exi)eriments were performed in much the same way as 
those of previous years, but still greater care was taken to insure 
uniformity of conditions, The pots were galvanized iron pails. The 
soil was p. fairly fertile one from an upland field, carefully sifted to 
free it f^om sticks, stones and other extraneous matter, finely pul- 
yerized and very thoroly mixed. In this state, and airrdry, it 
weighed 77.8 pounds per cubic foot. The moisture in it being der 
termined, an amount equivalent to ten kilograms, or about 22 pounds 
of dry earth, was put in each of the pots. The chemicals, the effect of 
which was to be tested, were dissolved in the water added, or 
intimately mixed with the soil if insoluble to that extent in water, 
^ater was a4ded in such amount that with the moisture of the soil, the 
^tal amount was 2^ kilograms, or 25 per cent of the weight of the 
dry soil. Previous observations (Bulletin 68) had shown the ex- 
treme difficulty of exposing pots for evaporation under such condi- 
tions that the^re will be no error due to the ppsitipn of the individual 
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pot. In this experiment the pots were placed in a basement, where 
direct sunlight never struck near them, and where they were not 
subject to the effects of draughts of air to any great extent. The 
position of the pots was varied systematically from day to day so as 
to compensate for any slight differences that might exist in the 
tendency to evaporation due to i)osition. The pots were weighed 
daily for about one hundred days. The weight of the dry soil being 
10,000 grams, a loss of ten grams represented one- tenth of one per 
cent. As the scale used enabled us to weigh readily within two 
grams, it is evident that the rate of evaporation could be observed 
with great accuracy. The position in the basement was one which 
permitted but relatively slow evaporation, and full opportunity was 
thus afforded for the manifestation of any effect of the fertilizers 
added upon evaporation. One pot had no fertilizer added to it and 
was left without any special treatment, another to which no fertilizer 
was added had its surface pulverized to a depth of about 1^ inches, 
after the ground had dried sufficiently, and illustrated the effect of a 
dust mulch. 

The results obtained have been plotted, but the) curves exhibit- 
ing the loss of water are so nearly alike as make it impracticable to 
present even four on a plate with any clearness unless the scale is 
made quite large. We have therefore collected an abstract of the 
results in the accompanying table, page 4. The percentages given 
are calculated on the weight of the dry soil. Following is a state- 
ment of the amounts of each fertilizer added, and its equivalent per 
acre, taking the soil to the depth of eight inches and weighing 77.8 
pounds per cubic foot: 

Pot 1, 4 grams potassium chloride, equivalent to 904 pounds per acre. 

Pot 2, 4 grams superphosphate, equivalent to 904 pounds per acre. 

Pot 3, 4 grams slaked lime, equivalent to about 12 bushels per acre. 

Pot 4, 4 grams pot)assium chloride, equivalent to 904 pounds per acre. 

Pot 5, 4 grams potassium sulphate, equivalent to 904 pounds per acre. 

Pot 6, 4 grams common salt, equivalent to 904 pounds per acre. 

Pot 7, 4 grams magnesium chloride, equivalent to 904 pounds per acre. 

Pot 8, 4 grams kainite, equivalent to 904 pounds per acre. 

Pot 9, 4 grams carnallite, equivalent to 904 pounds per acre. 

Pot 10, 250 grams dry barnyard manure, equivalent to about 28 tons per acfe, 

Pot 11, nothing added, but surface stirred for dust mulch, 

f^ot 12, nothing; ad^ed, and surface pot stirre^. 
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Tablb L— Showini; percentage loftses of water from pots of soil to which cenain 
fertilizers were added. 
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Conclusions from the Experiments in Pots. 

A consideration of the results set forth in Table I can lead to 
but one conclusion, namely that the rate of evaporation is not af- 
fected by the addition of the fertilizers tried, even when added in 
the unusually large proportions employed. We cannot expect to 
protect the moisture of the soil against loss by evaporation by the 
addition of fertilizers. Even in the cases of the highly hygroscopic 
substances, magnesium chloride, carnallite and kainite, their tend- 
ency to absorb water seems to have no influence upon the rate or ex- 
tent of the loss of moisture. At the conclusion of the weighings the 
soils contained only about ten per cent o.*" moisture, being very dry. 

Experiments with Fertilized Plats of Soil 

While the experiments with soil in pots seem to show conclu- 
sively that the addition of certain fertilizers does not influence the 
loss of water by evaporation, they leave uncertain whether or not, in 
field conditions, where drainage as well as evaporation is involved, 
soil moisture may be influenced by appropriate manuring. To throw 
light upon this point, the following described experiments were exe- 
cuted. 

The ground on which these experiments were tried was subsoiled 
in 1891, and was planted to sugar beets that year and the two suc- 
ceeding. It has not been cropped since. In 1895 it was especially 
prepared for use in soil moisture tests, but no fertilizers were added 
to it In 1896 it was not used. In 1897 previous to July 1, it was 
twice plowed, and about July 1 was raked, rolled, smoothed and put 
in as nearly a uniform state as possible. August 20 the few weeds 
upon it were cut off and raked to one side, and 15 plats of one two- 
thousandth of an acre were laid off with paths two feet wide between 
tod around them. The soil in these little plats was put in as fine and 
uniform condition as possible, and various fertilizers worked in to 
the depth of four inches. The barnyard manure and the leaf mold 
was incorporated to a depth of 5 or 6 inches. The history of the soil 
as to fertilization i? not known to us farther back than 1888, but we 
knew of the application of none at any time, and there has certainly 
been hone applied since 1888. The fertilizers were put on August 
20 and 21, 1897. 
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The followiDg statement shows the fertilizers added to the several 
plats in pounds per acre, and the relative position of the plats, num- 
bers 1, 2 and 3 being at the east end, and 13, 14 and 15 at the west 
end. 



PlatI. 
500 tb Kainite. 



Plat 4. 

500 Ifo Potassium 

chloride. 

Plat 7. 

600 lb Potassium 

sulphate. 

Plat 10. 
500 tb Potassium ni- 
trate ( saltpeter). 

Plat 13. 

2000 tb Unleached 

ashes. 



Plat 2. 

500 tb Magnesium 

chloride. 

Plat 5. 

500 lb Sodium chloride 

(common salt). 

Plat 8. 

Nothing. 

Plat 11. 

500 tb Sodium nitrate, 

(Chill saltpeter). 

Plat 14. 
40,000 tb Barnyard 



Plat 3. 
5(X) tb Superphosphate. 

Plat 6. 
500 tb Plaster of Paris. 



Plat 9. 
2000 tb Ume. 



Plat 12. 
500 tb Ammonium sul- 
phate. 

' Plat 15. 
40,000 tb Leaf mold. 



The plats were prepared and fertilized during a period of dry- 
weather and allowed to stand unsampled until a rain came which was 
sufficient in amount to give opportunity for the effect of the fertilizers 
to be manifested. Sampling was begun Oct. 19, 1897, and continued 
twice a week until November 2. Freezing weather came on at that 
time and no more samples were taken until March 4, 1898, when a 
sample was taken from each plat. June 27, 1898, the plats were re- 
fertilized with the same manures, and in the same quantities. A 
good rain came July 2, and semiweekly sampling was begun July 5, 
and continued until October 3. Plates I, II, III and IV show by 
means of curves the percentages of water, calculated on the dry soil 
at the several dates. Plat 8 to which nothing was applied is shown 
on all of the plates for comparison with the treated plats. 

A study of the curves and of the figures from which they are 
plotted has thus far failed to show us any connection between the 
loss of moisture and the character of the fertilizer applied, or indeed 
to show any difference between the plat to which no fertilizer at all 
was applied and any of the others, except in one case. Plat 13, to 
whioh the unleached wood ashes were applied, showed no material 
effect the first year, but the second year it seems to have less moist- 
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lire thruout. The variations in the curves, and their crossings and 
recrossings of each other show the effect of rains and the difficulties 
inherent in investigations of soil-moisture problems in fields or plats. 
It is difficult to get fair and comparable samples from the plats. In 
this experiment but one sample was taken from each plat at a time. 
The first year this was taken by Whitney's tube, which consists es- 
sentially of a brass tube with a cutting edge of less diameter than 
the rest of the tube, so that the core as cut may slide up into the 
tube as the tube is driven to the desired depth into the ground. The 
tube cuts a core three- fourths of an inch in diameter. In 1898 we 
used tubes of larger diameter, cutting a one-inch core, and have 
found them much less likely to choke and give inaccurate samples. 
To obviate in part errors due to difficulty of sampling, and perhaps 
other accidental causes of variation, the average amount of moist- 
ure in each of the plats for the periods named has been calculated, 
and is presented in the table below: 
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1897... . 


23.8 


21.9 


22.9 


23.5 


22.8 i 


J2.5 


23.5 


22.7 


20.9 


22.4 


24.1 


25.0 


23.8 


22.6 


22.6 


1806. ... 


30. 7 


20.9 


19.2 


21.2 


20.3 


9.3 


20.1 


20.5 


20.6 


20.4 


20.9 


21.1 


15.4 


19.0 


19.9 


1897-8... 


21.3 


21 .2 


20.3 


21.9 


20.5 5 


».2 


21.1 


21.1 


20.7 


21.0 


21.8 


22.3 


17.8 


20.1 


20.7 



EXPERIMENTS SHOWINQ EFFECTS OF CULTURE. 

In studying the effect of tillage upon the conservation of soil 
moisture many sets of samples have been taken which have led to no 
definite result owing to the inherent obstacles to such work. Rains 
may so modify the physical state of the soil as to make plats, de- 
signed to be different, practically identical; the difficulty of having 
plats strictly comparable as to conditions; the difficulty in sampling; 
these and other obstacles have conspired to make many of our re- 
sults of little general interest or value. Our chief aim has been to 
learn what treatment available to the average farmer will most ef- 
fectively and cheaply assist in conserving the moisture of his soil. 
This section of this bulletin will include an account of an experiment 
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with small plats to study the effect of a mulch of hay and of a soil 
mulch; a'comparison of several modes of tillage, and a study of the^ 
efiFects of early plowing as compared with late plowing on soil moisture. 

An experiment reported in Bulletin No. 68, showed that a dry soil 
mulch is quite as effective in conserving soil moisture as a hay or 
straw mulch, and that by its application immediately after a rain, a 
very considerable amount of moisture can be held in the soil for the 
use of growing plants during a drouth, or to germinate seed that 
might be planted. During the summer of 1897 this experiment was 
repeated in a modified form. Pour small plats were laid off in afield 
where conditions were as nearly uniform as possible. A mulch of 
green grass about four inches deep was placed upon No. 1 ; No. 2 was 
left untreated ; No. 3 was cultivated about 4 inches deep, with a hoe, 
and No. 4 was raked about 1 inch deep with a garden rake. The 
treatment given Plats 3 and 4 was repeated after every rain as soon 
as the crust became dry enough to work without puddling. 

The percentage of moisture was determined in each plat every 
other day. The samples were taken with a Whitney tube, and the 
holes fiUed with moist soil. The spots were marked with a small 
stick so that later samples could be taken near without cutting into 
them. One sample was taken from each plat for each determination. 
The variations in the moisture of the plats are represented graphic- 
ally in Plate V, and the percentages present at certain dates were 
as in the following table : 



Number ajid Trbatmbnt. 

No. 1. Mulched 

No. 2. Untreated 

No. 8. Deep tilled. 

No. 4. ShaUow tiUed 



July 10. 


Aug. 13. 
1 24.7 


Aug. 14. 


Sept. 1. 


Sept. 3. 


27.7 


29.1 


23.4 


20.9 


27.1 


19.3 


23 3 


18.0 


17.0 


27 9 


•20.2 


23 9 


20.8 


20.9 


27.4 


19.6 


237 


20.0 


20.0 



Oct. 16. 



12.^ 
12.6 
17.5^ 
18 a 



It will be seen that at the beginning of the experiment, July 10^ 
the plats were of practically the same moisture-content, but by Au- 
gust 13 there was a decided advantage in favor of the mulched plat. 
A rainfall of 0.65 in. occurred on that date after the sampling, but 
from that date until October 17 was a period of almost unbroken 
drouth. The change in the moisture-content of the plats during this, 
period is of special interest and value. 

Digitized by VjOOQ IC 



June, 1899.] 



Soil Moisture. 



13 







i! 




^ 




2: 




\" 




^ 






1 


4 




< 




« 


9 




«i 




%• 




»■ 




fi 




^ 
























* 


. 










xf 






















c 
























/' 








x 


^ 


\ 




















_.4 
























/ 












^-' 






















9 


1 




















s 


^ 






/ 


"^ 




_v._ 




















^ 


1 






















, 


,^ 






\ 




















* 






















— 


y 


/ 


■^ 


^ 1 






\ 

































1 . 








'-" 




























.^ 


i 








■ 










































« 


, 


























k 






/ 
























V 










1 










:\ 




1 






























. i 






















-V 


^; 


,^ 




«^ 


















































/, 
































M 






















-^ 




/ 


^ 




/ 












-- 














» 




















/)<' 


/ 




























t 






















- 




-^, 


/ 
















-- 


— 


— 




--- 














1 






K 
















- 




rj 






i 
. 1 












/ 


























t 
















^ 






V, 


























, 










' 










-- 




-- 


/ 


-- 




- 


, — 




- ■ 


— 














^ 














^ 


-^ 














t 


















/ 


\ 














^^ 


— - 


-- 




^- 




-- 


-- 


- 






" 
















l^ 


y 






^ 








i. 


- 












, 


.^ 


^ 


i i 


'«*/ 


^ . 








- 






-- 


















f 












■,\ 




/* 




























t 












. 




,_>: 


K - 

Y 




/ 






-- 




































! !\ 


- 


-- 
































? 






^ 1 y 
1 /. 


I 

j 




>^ 


































f 








/ 










^ 






































\ 








\ 








/' r^ 








































4. 






/ 


^ 








/ 


\ 








































< 




- 
^ 










{ 


r" 


'/ 




























-- 












t 














/. 






































^ 






—'— -i-- 


\ 




m*. 




*1 


T-/ 












— 




-5- 




















^ 






1 ^ 


\ 






y 














1 • 1 










y' 


' 








(f 


1 
















1 I 
1 1 

1 r 


^ 






-( 








<^ 


"^-^ 
























J 








\J 








/ 






-- 














-:?-" 




i- 










>; 




^ 




\ 
















1 1 
1 1 
1 1 








\ 










1.-^ 




- 





















1 






/ 








/^ 




/ 














-- 


-- 


-c> 


t 




-> 


1 


t 


* 


<i 


















-r-; -^ -^ 


^ 




-A 


[ ■.'. 




"4 
























-'^ 




. 








/ 


; 


'■- 1 .■] 


'>■ 


~^ ■ 


> 


















-^ »-> ^ ^ 


_ ; 








/ 






.•^ 


1 ^' 


'" 




















':^ Si -^ t:D< jy 


- ^ 






h 


i-. 






^< 


N 






















*. 


, I; 










^■^ 


> 




























^ ^- ^ CO ^ 

(S: 0- P^ ex. 


. t 










A 






y/ 


























_ t! 








/ 






V 
f 




























— 5 






/j 


^rf^ 


p> 






























^« 






^ 


r^ 


































• .•.•.•■ 




if 


f 




^ 




T 




^ 




-J 




^ 




_i 














* 

















/Google 



14 Chemical Department [Bulletin No. 89 

August 14 the mulched plat contained about 5^ per cent more 
moisture than the others, and it continued to maintain about this ad- 
vantage over the untreated plat up to September 1. The cultivated 
plats lost water at a much slower rate than the mulched plat, so that 
by September 3, the three had practically the same amount. Prom 
that date on, the tilled plats showed an increasing advantage over 
the other plats. October 15 the mulched plat was as dry as the un- 
treated one, while the tilled plats contained 5 per cent more than the 
others. The dry soil covering was thus very effective thruout the 
entire period in conserving the moisture. The untreated plat was 
-dry to the depth of the sample, one foot, while the tilled plats were in 
-excellent condition for seeding below the soil mulch. The soil mulch 
was very dry, and as it was a part of the sample in cutting a core to the 
depth of a foot, the part of the sample below the dry covering was 
more moist than the figures would suggest if compared with determi- 
nations of water in soil in the ordinary state. The soil from the lower 
8 inches was moist enough to stick together when compressed with 
the hand. 

During the period from September 9 to October 1, a period during 
which nearly all the wheat in this locality is sown, there was an aver- 
age of 19.2 percent of moisture in the cultivated plats, while the un- 
treated plat contained an average of only 15 percent, a difference of 
4.2 per cent. If this difference is calculated upon the basis of the to- 
tal moisture in the untreated plat, we find that the amount of moist- 
ure in the cultivated plats was 2H per cent more than that in the 
untreated plat. While wheat would have grown well in the tilled 
plats it would probably not have germinated if planted in the un- 
treated one. 

Field Experiments. 

Experiments on the larger scale always appeal more strongly to 
one's confidence, and in cooperation with the Farm department we 
have made a considerable number of investigations of the effect of 
cultural treatment on soil. We have also continued experiments be- 
gun under the previous organization of this department, and planned 
new ones of similar character, in which large plats were given va- 
rious kinds of treatment, the soil not being cropped at the same 
time. The object of these experiments was to study the effective- 
ness of the different modes of tillage, without the disturbing element 
x>f a crop which would make accurate sampling so much more diflS- 
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cult. The sampling of soils in fields is a difi&cult problem at best. 
During 1897 we used Whitney's method, taking samples to the depth 
of one foot. In 1898 we used the same method, but a wider tube, so 
that a core one inch in diameter was cut instead of but three-fourths 
of an inch. We found this much more certain to cut the proper sam- 
ple. With the narrower tube there is great Uability that the tube 
will become choked, and then simpiy drive into the ground like a 
stake instead of cutting out a core. 

Another principle which we adopted looking toward fair sampling, 
was the taking of composite samples. To facilitate this, collecting 
cans were made with screw tops, and with a bail for carrying them. 
Whenever a field or large plat was to be sampled, cores were cut by 
means of the tube from six to ten different places and put in the can. 
After being brought to the laboratory this large composite sample 
was quickly and intimately mixed, and a portion taken for the estima- 
tion of water. In this way it is believed that representative samples 
have been secured, especially since the wider sampling tube was 
adopted. 

While not being as sure two years ago as now that the hope that 
soil moisture could be affected to a practical extent with our soil, by 
the application of suitable fertilizers, was without foundation, we 
have from the first recognized that practical methods of conserving 
soil moisture in our state are limited to modifications of soil culture, 
and with small areas, mulching. 

Both last year and the year before a series of plats was prepared 
by plowing and then treating in various ways. In 1897 nine plats 
were prepared as follows: Plat 7 was plowed only; plats 1 and 5 
were plowed and planked; plats 2 and 8 were plowed and packed 
once with Campbell's subsurface packer; plats 3 and 9 were plowed 
and packed 3 times with Campbell's subsurface packer; plat 4 was 
plowed and rolled; plat (5 was plowed, disked and planked. Com- 
posite samples were taken from each plat weekly during the months 
of August, September, October and November. Rains of considerable 
amount, setting in October 17, make comparisons before that date 
of more value. Averaging the results where more than one plat was 
^ven the same treatment, the percentages of water in the soil from 
August 16 to October 11 averaged as follows for the several modes of 
treatment: Plowed only, 11.5; plowed and rolled, 14.2; plowed and 
planked, 10.8; plowed, disked and planked, 12.1; plowed, packed 
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once and planked, 12.0; plowed, packed 3 times, and planked 12.5. 
These results show no marked differences in the average moisture- 
content except in the case of the rolled plat, which is noticeably 
higher. As this is contrary to what is usually expected, and to the 
results obtained the next year, it may be taken as an example of the 
difficulties attending such experiments. The land used for these ex- 
periments was not in ideal condition, having grown up somewhat to 
weeds and crab-grass so that the roots held the soil in a slight sod to 
some extent. It would fairly represent the conditions under which 
much plowing is done, however. The rolling under these conditions 
probably pressed the sod down so as to close open places without 



Table II.— Rainfall and percentage of water in soils given different kinds of culture. 



Date, 1898. 


Rainfall in 

Inches 


l.-Packed 


¥ 

s. 

1 


3.-SliaUow 

harrowed . . . 


1 
4.-RoUed 


5.— Planked 

1 . . _ 




June 6 




22.5 


2M 


22.7 


23.3 


21.9 


23.0 


♦* 8 


1.75 




" 24 


25.8 
22.3 


26.3 
28.5 


27.2 
23.9 


26.7 

22.0 


26.9 
23.5 


27.3 


" SO 




28.7 


July 3 


1.33 




- 6....;:::::::::::::: ;:;::: 


24.3 


25.0 


24.6 


23.4 


24.5 


23.5 


" 6... 


0.57 




" 9 


24.5 
23.7 

22.6 
21.7 
21.6 

21.2 


25.6 
24.6 

23.2 
22.9 
21.8 

20.5 


26.4 
25.7 

24.0 
23.7 
22.3 

21.0 


24.0 
23.3 

22.6 
21.1 
19.8 

18.2 


25.1 
24.2 

23.7 
21.9 
21.2 

30.9 


24.8 


" 12 




28.2 


" 16 




22.7 


" 19 

" 23 




21.9 
21.5 


" 28 




20.4 


" 29 .'. 


0.48 




" 30 


22.8 
21.2 


23.8 

21.6 
20.4 


23.1 

22.1 
19.0 


20.3 

18.9 
17.3 


22.0 

20.6 
16.9 


23.« 


Aug. 2 

" C 




22.0 
20.6 


♦' 6 


0.54 

■■o;23' 






" 9 

'• 12 


21.8 
'22!2" 
19.6 


21.0 
16.8 


21.5 
16.5 


19.0 

■ 26!i 

15.2 


20.3 

■"l9'.4" 

16.4 


23.4 


" 13 

•' 16 


24.9 
21.8 


" 17 


0.58 
0.24 




" 18 . 






;:::::::::|::-:::::: 






'* 20 


18.5 
15.3 
13.0 

13.3 
12.4 


16.7 
15.0 
13.0 

12.4 
12.0 


17.9 
14.5 
13.0 

U.Z 
12.0 


18.5 
13.3 
12.8 

12.5 
12.1 


17.0 
14.2 
12.5 

12.4 
12.0 


22.0 


" 23 




20.0 


♦• 27 




18.4 


" 30 




17.0 


Sept. 3 




15.7 


" 4 


0.27 




" 6 


13.5 
20.1 


13.0 
19.9 


14.3 

_ \ 

20.3 


14.4 

18.8 


14.0 
19.5 


15.0 




— — 




Averages 


21.4 
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making it so compact as to facilitate the loss of water thru increased 
capillary rise. 

In 1898 the same soil was plowed in good condition, June 4, and 
certain parts given additional treatment calculated to show the effect 
of tillage. The moisture-content of the several plats was determined 
frequently up to September 6, with the results given in Table II. 
These plats were of ample size, each determination of moisture was 
by means of composite samples made up of six samples taken with 
our large tube, and it is believed that the results fairly represent 
the actual moisture conditions as affected by treatment of our soil, 
which is a fertile upland, with stiff clay subsoil. The results are so 
nearly the same on the different plats as to make it difficult on the 
whole to be sure that there is any real difference due to culture. 
The rolled plat is the lowest, and that simply plowed the highest on 
the average. 

The effectiveness of simple plowing as a means of conserving soil 
moisture, as shown here and in other of our observations is a fact 
worthy of serious notice. It is not necessary to go to large addi- 
tional expense in] both tools and labor in order to preserve the 
moisture, but it is necessary to do the plowing promptly, while the 
moisture is still in the soil. Exi)eriments involving a large number 
of determinations of moisture which are not detailed in this bulletin 
have shown that once out of the soil even daily tillage does not suf- 
fice to increase the amount perceptibly over similar land given ordi- 
nary treatment. 

Eariy and Late Plowing. 

Two experiments, one in the summer of 1897, and the other in the 
summer of 1898, have been carried out to determine the relative ef- 
fect of early and late plowing on the moisture-content of the soil. 

In 1897 four plats were laid off, numbers 1 and 3 plowed July 30, 
and numbers 2 and 4 about October 1. The soil in plats 1 and 3 ap- 
j>eared extremely dry, and turned up hard and lumpy when plowed. 
They were disked, planked, disked, and harrowed with the Acme 
harrow, at various dates, previous to August 14 when they were har- 
rowed with a spring-tooth harrow which left them in good condition. 
No further treatment was given them, except on August 31 when 
they were again harrowed with an Acme harrow. 

The moisture was determined in all the plats at irregular inter- 
vals until August 21, a composite sample, made up of six, being ta- 
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ken from each plat. Prom this time on, samples were taken twice a 
week until the close of the experiment, October 13. Heavy rains oc- 
curring the latter part of October brought the plats to nearly the 
same degree of moisture. Table III shows the results in detail. 



Tablb m. — Showing percenta*fe of moLsture In plats plowed at different dates, and rainfall 

for the period. 



1897. 



^ 




f* 


^ ' 


»t3 


3 


1 

2 


nJ 


c 





o 


o 


< 


< 


^ 


< 


a 


z 


S. 


I 


e-i 


t4 


V 


p 


V5 


1 




c 


^ 


« 













O 1 






a 


o 














— 


^ 



1897. 



July 
Aug. 



Sept. 



30 1 18.9 12 

4 1. .... 11.3 11 7 

5 ! .22 ' 

12 12.1 I 12.1 

13 65 I 

14 17.1 ! 16.7 

18 ... 13.0 j 11.7 

21 1 12.0 1 12 

24 j 13.0 9 9 

28 I 11.8 ' 12 9 

1 11.2 10.0 

8 10.9 10.9 

11 07 

11 



13.9 
10 5 



13.7 
10.2 



9.6 , 12.0 



14 6 
11.0 

9.7 
8.9 
8.5 
7.8 
7 9 



13.0 
11 
10.6 

8 7 
9.4 
8.0 
8.0 



Sept.l4 20 , 

'• 15 ■ 

•' 15 26 

♦* 18 *. 

" 22 

" 25 

•• 29 

Oct. 2 

6 



10 
13 



.15 






B ; B 



1 , I 

o o 

? ? 

2 ? 



11.4 11 9 ; 8.7 8.7 



10.9 
11 9 
120 
12.0 
11 
9.0 
11.6 



8.0 ! 9.5 
S.9 8.4 
8.5 ; 8.0 
8.5 9.. 5 
8.0 8.0 



7.9 
8.0 , 



8.0 
8.0 



10.5 11.5 i 8.0 8 



11.0 13.0 I 8.0 1 8.0 
Averages , 11.7 117 9 2 19.4 



It will be seen that at the beginning of the experiment the average 
moisture in plats 1 and 3 was 13 per cent, while plats 2 and 4 con- 
tained 13.8 per cent. At the close of the experiment. October 13, 
plats 1 and 3 contained an average of 12 per cent of moisture, while 
plats 2 and 4 contained only 8 per cent: a diiference of 4 per cent in 
favor of the early plowing. A close study of the table, however, 
will disclose the fact that there are striking variations at times in 
the percentage of moisture. 

It will be noticed that on August 14, immediately after the last 
rain before the period of drouth, the early-plowed plats contaiued an 
average of 16.9 per cent of moisture, while the late-plowed plats 
contained only 13.H per cent. This giv^es the early-plowed plats an 
advantage of 3.1 per cent upon entering the period of drouth, a dif- 
ference which they little more than maintained, having only 4 per 
cent more at the close of the period. 

The average percentages of moisture in the plats during the 
whole period probably yield the most reliable conclusions. The 
early-plowed plats contained an average of 11.7 per cent of moisture 
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during the whole period ; the late-plowed plats contained an average 
of 9.3 per cent, a difference of 2.4 per cent in favor of the early 
plowing. 

In the foregoing, we have referred to the plowing July 30 as the 
**early plowing." It is so only relatively. The soil having had its 
moisture reduced to such an extent as to cause the field to turn up 
cloddy, there being less than 14 per cent, the plowing was evidently 
not done early enough. Plowing to be early enough to give its 
greatest advantage must be done before the summer drouth, which 
we almost always have, begins. This will usually require that it be 
done during the first half of July. To obtain more definite results, 
if possible, and results based upon observations upon soil plowed 
while still charged with moisture, a similar experiment was per- 
formed in 1898. 

Three long narrow plats were laid off adjoining each other. The 
first one was disked June 27, in order to see if moisture might be 
profitably conserved by disking early in the season, in cases where 
the plowing can not be done until later in the season. The second 
plat was left untreated until August 23, when it was plowed and 
harrowed till the surface was in fair condition. The third plat was 
plowed July 7, harrowed July 8, and planked July 14. The moisture 
in each plat was determined twice a week, composite samples being 
taken for every determination. Table IV shows the results ob- 
tained. 

The table can be studied best^by selecting periods between rains. 
At the beginning of the experiment, July 7, the plats contained prac- 
tically the same percentage of moisture. On Aug. 2, a date which is 
very near the close of a four- weeks' drouth, plat 1 contained 18.6 per 
cent of moisture, plat 2, 15.3 per cent and plat 3, 20.9 per cent. This 
is a difference of 5.6 per cent'in favor of the early plowing compared 
with the late. The disked plat shows a difference of 3.3 per cent in 
its favor. The average per cent of moisture for the period is as fol- 
lows: Disked plat 21.1 per cent; late-plowed, 18.5 per cent; early - 
plowed, 22.1 per cent. This shows a difference of 3.6 per cent of 
moisture in favor of the early 'plowing, and 2,6 per cent in favor of 
the disked plat when compared with the late-plowed plat, which had 
not been treated up to that date. 

A study of the next period, extending from Aug. 9 to Sept. 3, in- 
clusive, shows results equally, as interesting as those of the first 
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Tablb IV.— Showlnfir the effects of disking, early plowing, and late plowing 
on the moisture of soils. 



1896. 


1 

1 


1 
% 


> 


* 

•1 


i«e. 


1 

p 
5" 

1 


1 

1 
g 


1 

1 

> 


9» 

% 

•a 


June25* 

•' 27* 




26.6 
26.7 
22.7 

28.9* 

26.6* 
23.8 
22.0 
21.4 
18.6 
17.8 

li'.i 

18.6 


26.6 
26.0 
19.8 

2i.9' 

26.8 
22.9 
19.0 
16.7 
15.8 
14.3 

17.2 
15.3 

18.5 
i9.6' 


26.6 
26.0 
19.8 

21.9 

26.7 
22.9 
22.1 
21.1 
20.5 
20.0 

22'.6' 
20.9 

i 

'ai'.o 


Aug. 18 

" 20 


0.24 


15.6 
12.7 
12.7 
12.3 

lo" 
12.7 

23]2" 

24.2* 
21.8 
18.3 
17.8 
16.7 


i7*.8' 
14.1 
18.1 
18.3 
12.3 


22!8' 


Julv 2* 




" 23 




ao.9 


- 3 :::::::::::::::::: 


1.33 


" 27 




19. t 


'• 5* 


" 30 




16.6 


" 6 


0.57 


Sept. 3 




15.6 


* * 7 


Avs. Aug. 9 to Sept. 3. 

Sept. 4 

" 6 

•' 10 

:: jr.::;:;;-.::: 






" 12 

* ' 16 




0.27 
6! 76 

i.o: 


15.4 
18.6 


20.6 


" 19 

" 23 .«. 




i^.s 


" 26 







*' 29 


0.48 
0.54 

olss" 





" 80 . ,, . . 


21.6 26.6 


Aug. 2 


" 16 

" 17 

'• 20 


0.80 


24 2 ^ Fk 


Avs. July 7 to Aug. 2.. 
Auff. 6 


21.1 

sole' 
ao'.o" 

18.5 


21A 
19.5 
20.0 
19.5 
20.0 


2*.» 


" 24 

'• 26 




22.0 
19.0 


- 9 ::::::::: :::::: 


'* 30 




17.8 


" 12 


Oct 3 




15.9 


15.9 


" 13 

" 16 


18.0 
15.6 


23.8 
22.1 


Avs. Sept. 17 to Oct. 3 . 
Avs. July 7 to Oct. 3.. 








19.1 

18.7 


20.8 
18.0 


20.9 


' * 17 


0.58 


21.3 















«The samples taken on these dates were from larger areas than the later ones, and while 
showing the moisture conditions of the several Idnds of plats, are not included in the averages. 
They show the moisture-conserving powers of disking as a treatment for soils. 



period. At the beginning of the period, the disked plat contained 
20.6 per cent of moisture; the late-plowed plat, 19 per cent; and the 
early-plowed plat, 24 per cent. At its close the moisture in the 
disked plat had dropped to 12.3 per cent; the late-plowed plat con- 
tained the same amount, while the early -plowed plat contained 15.6 
per cent, a difference in its favor of 3. 3 per cent. It had a difference 
of 5 per cent in its favor at the beginning of the experiment, so that 
it has really lost more moisture during the period than either of the 
other two plats. The average percentage of moisture for the period 
was as follows: Disked plat,16.3 per cent; late-plowed plat, 15.4 
per cent; early-plowed plat 20.6 per cent. Compared with the late- 
plowed plat the early-plowed plat has a difference of 5.2 per cent of 
moisture in its favor. If crops had been planted upon these plats 
about Aug. 9, the average percentage of moisture for the whole 
period is perhaps the most important point to be considered. If 
they had not been planted, however, till Sept. 3, then the relative 
percentage of moisture in the plats at that date becomes the most 
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important point to be considered, for the moisture in plats 1 and 2 is 
becoming low enough to endanger safe germination of seeds. 

The results obtained in the third period, extending from Sept. 17 
to Oct. 3, inclusive, are fully as interesting as those obtained in the 
first two periods. It will be remembered that plat 2 was plowed 
on Aug. 23, and harrowed till the soil was in fair condition. 
Heavy rains fell on several dates between Sept. 3 and Sept. 17, 
so that the soil in all the plats was pretty thoroly soaked with 
water. Nevertheless, plat 3 entered the third period with al- 
most 3 per cent more moisture than either of the other two plats. 
On Sept. 17, the beginning of the period, the disked plat contained 
24.2 per cent of moisture, the late-plowed plat contained the same 
amount and the early-plowed plat contained 27 per cent. At the 
close of the period, Oct. 3, the disked plat contained 15.9 per cent of 
moisture, the early-plowed plat, the same, and the late plowed plat 
20 per cent, a difference in favor of the late-plowed plat of 4.1 per 
cent. These results become more striking when we consider the to- 
tal amount of moisture lost from the plats during the period. The 
disked plat lost 8.3 per cent, the early plowed plat lost 11.1 per cent, 
while the late-plowed plat lost only 4.2 per cent. This complete re- 
verse from the results obtained in the first two periods of the exper- 
iment was due to the fact that the hard rains of the several rain 
periods, which plats 1 and 3 had passed thru, had run the soil 
particles together and had at length reestablished connection for 
capiUary attraction between the surface and the subsoil, while the 
one period which plat 2 had passed thru was insufficient to accom- 
plish this result to any great extent. 

The experiment indicates that the disk harrow may be a valuable 
means of conserving moisture, especially if it is used soon after the 
last rain preceding a period of drouth. A fair comparison between 
disking and early plowing cannot be made from this experiment, be- 
cause the good effects of the disking were largely obliterated by a 
heavy rain which fell on July 3, before the experiment with early 
plowing began. The results of the two experiments of 1897 and 1898 
certainly show that, so far as the effect lapon soil moisture is con- 
cerned, early fall plowing is certainly much better that late, and es- 
pecially is this true when there is a drouth thru the months of July 
and August. In addition to this the much better condition of the 
soil obtained by the early plowing should have considerable weight 

, uigiTizeo Dy x^j v/v^^iv^ 



22 Chemical Department. [Bulletin No. 89 

'-* 

towards inducing farmers to push their fall plowing as early in the 
season as possible. The experiment of 1898 also strikingly illus- 
trates the fa<5t that all effective methods of culture to preserve moist- 
ure must break the connection for capillary attraction between the 
surface and the subsoil and the culture must be repeated after every 
heavy rain to continue the effectiveness of the treatment. 



SUMMARY. 

The experiments described in this bulletin are of two types, those 
to test the effects of the addition of certain fertilizers to soils, with 
reference to soil moisture, and those to show the effects of tillage. 

Experiments with soil in pots tried under the most rigid con- 
ditions available showed that the rate of evaporation of water from 
soils is not sensibly affected by the addition to the soil of relatively 
large amounts of the substances ordinarily used as fertilizers, nor by 
certain others. 

Experiments with outdoor plats where both evaporation and 
drainage came into play, showed no decided effect from the fertilizers 
except with the plat to which unleached ashes were applied, which 
lost water more readily than any of the others. 

Experiments to test the relative efficiency of different kinds of 
culture in conserving soil moisture showed that simple plowing 
while the soil was in good condition was as efficacious as plowing fol- 
lowed by planking, rolling, harrowing or subsurface packing. Disk- 
ing was found to be a good means of saving moisture but was not 
equal to plowing. 

The importance of plowing stubble ground as early as possible 
while moisture is still in the soil was shown by experiments in two 
years. Early plowing left the ground in good condition, as regards 
soil moisture, for wheat seeding, while late-plowed ground was dan- 
gerously dry. 

The efficiency of the dry soil or dust mulch, and its superiority in 
the long run over a straw mulch were strikingly shown. 
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ALFALFA IN EASTERN KANSAS. 



We have been investigating the growth of alfalfa in eastern Kansas 
for more than two years. We have held as many as frve farmers' insti- 
tutes in a single county without seeing one field of alfalfa. We met a 
farmer who had lived thirty years in Labette county who had never 
seen an alfalfa plant growing, and there is comparatively little alfalfa 
grown in the eastern third of the state. 

As alfalfa is absolutely essential to the cheapest production of beef, 
pork, and milk, and the rapid growth of young farm animals, it is evi- 
dent that farmers without it are at a great disadvantage. Our work 
in fattening hogs shows its value. One lot of hogs were fed all the 
grain they would eat, and another lot all the grain and all the alfalfa 
hay they would eat. The hogs having the alfalfa hay ate more grain 
and gained more pounds of pork for each bushel of grain consumed, 
showing a gain of 868 pounds of pork per ton of alfalfa hay. Hogs 
on alfalfa pasture showed a gain of 776 pounds per acre of pasture. 

We find that alfalfa hay and corn or Kafir-oom makes the cheapest 
combination of feeds for milk production, securing a good yield of 
milk and of butter-fat at the least cost, with butter of good quality in 
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regard to firmness. With skim-milk, Kafir-com, grain and alfalfa 
hay we have been able to make calves gain nearly two pounds per day 
from birth to six months of age, a gain equal to that made by calves 
sucking their dams. 

This Station has not had sufficient money to test the value of 
alfalfa for fattening steers. Feeders report that, in fattening steers 
with com, when hay, fodder or sorghum is used for roughness, the 
steers gain from one and one-half to two pounds per day each. When 
alfalfa hay is the rough feed, fattening steers gain three and one-half 
to five pounds per day each. Alfalfa is our best soil enricher, bring- 
ing up plant-food to the surface soil from greater depths than any 
other crop plant grown in Kansas. It seems imperative, then, that 
eastern Kansas farmers should grow alfalfa, if possible, as they need 
it both for feed and for fertilizer. 

Most trials of alfalfa in eastern Kansas have been failures, but we 
have found alfalfa grown successfully under almost every condition of 
soil to be found in the eastern part of the state, and we believe that a 
large portion of eastern Kansas, from Nebraska to Indian territory, is 
a natural alfalfa country. Alfalfa will not grow on wet land nor 
where rock comes near the surface. It is easiest grown where the 
subsoil is rich and porous, but good crops have been harvested many 
years in succession on land underlaid with as tough and hard sub- 
soils as there are in the state. A successful alfalfa grower of wide 
experience recently said that any land which will produce good com 
regularly and on which cottonwood trees do well is good alfalfa land. 
This is a fairly safe guide. 

The failures in alfalfa growing in eastern Kansas have come where 
methods suitable for western Kansas have been adopted, and successes 
have followed where entirely different methods have been used. In 
eastern Kansas, owing to many years of cultivation and a good rain- 
fall, the land is weedy. The usual experience is as follows : Ground 
thoroughly prepared in the spring, seed immediately put in, a good 
stand, and rapid, early growth ; in September, a field with some alfalfa 
and a perfect stand of foxtail ; next spring, no alfalfa or only half a 
stand. This experience is usually repeated two or three times, and 
alfalfa, not paying, is dropped. 

As a rule, we have found that the successful alfalfa growers in east- 
ern Kansas have started to prepare the ground a year before sowing 
the seed. They plant the land intended for alfalfa in com or some 
other cultivated crop. They cultivate thoroughly and keep the land 
free from weeds. The following spring oats, or some other crop that 
can be taken otf early, is put in, aind as soon as the crop is harv'ested 
the ground is immediately plowed and thoroughly hcirrowed. It is 
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then harrowed oi: cultivated about once in ten days until the fall rains 
come. This harrowing has a double effect : it keeps a constant suc- 
cession of weeds starting, only to be destroyed, and it causes a rapid 
formation in the soil of the nitrogen compounds essential to the growth 
of the young alfalfa plants. Late in August or early in September, 
AS soon as the ground has been well wet, the alfalfa is sown. It may 
be put in broadcast. A better way is to mix equal quantities, by 
measure, of bran and alfalfa seed, drill and cross-drill, sowing half the 
seed each way. If the season is favorable, the growth of the alfalfa 
will be good through the fall, and a good hay crop will be secured 
the follj)wing year. If the ground does not get thoroughly wet in the 
fall do not sow, but sow the following spring, and after the alfalfa 
gets four to six inches high, out every ten days or two weeks, whether 
the weeds are bad or not, with a mower set as high as possible. Mow- 
ing, to alfalfa, when just started, is as valuable as cultivation to com. 
It makes the plant more vigorous. 

A crop of soy-beans raised for seed is better than a grain crop to 
raise just before seeding to alfalfa. The beans, if planted early, can 
be taken off in time to sow the alfalfa, and the alfalfa can be put in 
without plowing the ground. 

Alfalfa does not want a nurse crop. It does not want to be put in 
loose, freshly plowed ground. The ground should become settled af- 
ter plowing, and just the surface made loose before planting. Time 
after time we have heard farmers report at farmers' institutes that 
they plowed their ground deep, harrowed it thoroughly, immediately 
sowed the alfalfa, and it was a failure. Deep plowing and thorough 
harrowing are needed, but let the ground settle before seeding. Al- 
falfa should not be pastured for the first two years. 

We have found many farmers who have been unsuccessful with 
alfalfa who have cut it for hay just as they would clover — after the 
field had passed full bloom. In most cases this alone is sufficient to 
destroy the plants. Alfalfa should be cut in early full bloom, and it 
is better to make the first cutting in the spring before two-thirds of 
the plants come in bloom. On the College farm, in a dry season, we 
have seen the first crop when cut at this stage followed by a heavier 
second crop and a good third crop, while that left to be cut like clover 
was not ready much before the second cutting of the early cut, and 
yielded no hay after the first cutting. In rainy seasons we have some- 
times cut the first cutting early when we knew it would be spoiled by 
rain, because if we waited we would have a poor second cutting, and 
probably no third cutting at all. Cut alfalfa early. 

With poor stands on old alfalfa fields it will pay to disc thoroughly 
as early in the sprinsc as the jrround can be worked. We have secured 
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good yields from old fields of alfalfa having less than half a stand by 
taking a sharp disc harrow, well weighted, and harrowing and cross- 
hcirrowing as deeply as the machine will run. The fields looked as if 
all the alfalfa had been destroyed, but good yields followed. At this 
Station we disc alfalfa in March. A few farmers have reported alfalfa 
killed by discing in the fall. 

We believe that it will pay three-fourths of the farmers of eastern 
Kansas to make a trial of alfalfa on the lines indicated in this article. 
Five acres is suflScient for the first trial ; less is not practicable. Fol- 
low suggestions carefully ; watch the progress closely. The results 
in most cases will be satisfactory; and where they are not, a^ farmer 
with good judgment, with this close watching, can develop modifica- 
tions of these methods that will succeed on his farm. 



NOTICE. 



The Bulletins of the Experiment Station issued during a fiscal 
year constitute a volume^ and are payed consecutively. They are 
fiot reprinted with the Annual Report, 

The Annual Reports since 1889 do not contain matter of gen^ 
eral interest, and are printeil in hut small numbers. 

The Press Bulletins are sent to- all of the newspapers of the 
state, to many public officers, and to some other persons who 
have exceptional opportunities for giving them publicity. 

The Bulletins will be sent free of cfiarge to all resiilents of 
Kansas who apply for tliem. Address: 

AGEICULTUBAL EXPERIMENT STATION, Manhattan, Kan. 
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SUGAR BEETS, 1899. 



The work with sugar beets has been less satisfactory the past year 
than the two preceding, as but few samples were sent in for analysis. 
Fewer applications for seed were received, and the percentage of these 
who responded with samples for analysis in the fall was smaller. But 
for sake of completeness, a report might well be dispensed with. Our 
state is still interested in the sugar-beet question to a certain extent, 
however, and we feel that the chemical department of the Experiment 
Station is filling a real need in furnishing unbiased yet sympathetic 
service in the analysis of Kansas beets. We have always recognized 
that the agriculture of our state needs diversification ; at the same 
time we have strenuously urged that attempts to establish the beet- 
sugar industry in our midst should not be hastily launched, but that 
a thorough agricultural and chemical investigation of the capacities 
of a given region should be made before investing capital largely. 
The lesson of the sorghum-sugar enterprises should not be forgotten 
in our zeal for new channels for investments. 
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Nature^ Occurrence, and Cause. — Dysentery in young animals ia 
most frequently met with in calves, but also causes untold losses in 
pigs, lambs, and foals, and is common in dogs and cats. That a simi- 
lar disease occurs in human beings, is a well-known fact. This dis- 
ease is so common in many localities, becoming more prevalent from 
year to year, that in some places the growing of young stock must be 
abandoned. According to Roell, dysentery is so prevalent.in portions 
of Austria that, in one herd of 3318 calves, 1196 animals' were.'attacked, 
and 1152 died (97 per cent.) This gives an idea of the mortality to 
be expected from this disease. 

The disease attacks, chiefly, animals from one to four days' old; 
after that age it is a much rarer occurrence. Often the animals be- 
come attacked immediately after birth, without previously having 
taken any food whatever. This seems to prove that the milk of the 
dam cannot be considered as a factor in producing the disease. A 
further proof to this effect seems to be the fact that the feeding of 
milk from stables free from this disease is no hindrance to its devel- 
opment. 

Although the infectious principle is not known, there is no doubt 
that the disease is infectious, and that the excrements harbor the in*- 
fectious principle and constitute the chief medium for its dissemina- 
tion. 

It seems that the disease can be transmitted^not only from animal 
to animal of the same species, but also to animals of different species ; 
e. g.^ from calves to lambs and pigs (Kotelmann). Friedberger and 
Froehner mention the fact that infectious abortion and infectious 
scours ( dysentery ) often occur at the same time, and thus seem to 
have something in common. 

Symptoms, — The symptoms in different species of animals are 
much the same and are only too well known by some cattlemen. In 
calves we find the following : Loss of appetite, diarrhea ( very soft or 
even watery evacuations), restlessness, tenesmus (ineffectual strain- 
ing to pass dung ), and cries of distress. Later, the excrements, which 
at first are of a gruel-like consistence and of a yellowish color, be- 
come watery and whitish in color, mixed with mucus and particles of 
coagulated milk, and even blood. At this stage the excrements have 
a most disagreeably fetid odor. Finally, involuntary evacuations take 
place, the animals become weak and lie down continually, have cramps 
and spasms, and discharge saliva from the mouth. The eyes become 
sunken, the hair rough, and general indications of emaciation can be 
observed. 

Death may occur within twenty-four hours of the appearance of 
the first symptoms, but as a rule not until the lapse of two or three 
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days. The mortality is very high ( 80 to 100 per cent, of all attacked 
animals die). Frequently every calf in a stable will succumb to the 
disease. When animals recover they remain weak and unthrifty for 
a long time. 

The symptoms in lambs and colts are much the same as those given 
for calves. A few other diseases, which may be confounded with 
dysentery, are sometimes met with, but careful observation and the 
consideration of all facts presented will guard against a false diag- 
nosis. 

Treatment. — Our greatest and, I might say, our only hope, lies in 
prevention. Prevention consists in the isolation of the healthy and 
the diseased animals, and in the thorough disinfection ( see Bulletin 
79, Bovine Tuberculosis, pp. 99-101, Kansas State Agricultural Col- 
lege ) of the infected stables, yards, and pens, as well as disinfection 
of the female genital organs (before and after parturition ). 

The isolation of pregnant cows and their, removal to new or thor- 
oughly disinfected old quarters, a week or ten days before parturition, 
is an excellent plan. This is more rational treatment, and promises 
better success than any amount of drugs and medicines administered 
internally. Animals already attacked may be treated as follows : Give 
calves two or three tablespoonf uls of castor-oil ; lambs as many tea- 
spoonfuls ; colts may be given one to three grains of calomel three 
times a day. The calomel, after being triturated with a little sugar, 
may be added to a little milk and fed to the colt. On the following 
day, or after the oil or calomel has had its effect (laxative), the fol- 
lowing, recommended by Friedberger and Froehner, may be given : 

Powdered rhubarb root, one drachm. 
Powdered magnesium carbonate, fifteen grains. 
Powdered opium, thirty grains. 
Grood brandy or whisky, two ounces. 

Mix, dilute with equal parts of water, shake well, and give to calf 
as one dose, repeating a similar dose every three to six hours until 
the diarrhea is relieved. 

• In the same manner, colts may be given one to two and one-half 
drachms of tincture of opium, lambs thirty to sixty drops, repeating 
the dose as above every three to six hours until relieved. 

The following treatment was used with success by the author: 
Take wood-tar one pgund, place in a vessel, and pour over it three 
L^ gallons of boiling water ; allow to cool, and pour oflf the straw-colored 
I Uqnid (tar water), which is used as follows : As soon as the calf shows 

I symptoms of diarrhea, inject, with a syringe, one-fourth pint of this 

I liquid into the rectum. Kepeat the operation every half-hour. Use 

I a hard-rubber syringe with a long nozzle, oiling it, if necessary, to 

La 
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facilitate its insertion and prevent possible injury. Next day, con- 
tinue this treatment and, in addition, dilute all milk fed to the calf 
with one-fourth its bulk of this tar water. Keep this up until re- 
covery sets in. With this, as well as with any other treatment, the 
most important thing must not be neglected, viz., providing for the 
tender young animal's comfort. Provide a clean, comfortable stable, 
plenty of fresh bedding, which must be renewed every day, pure air, 
light, quiet surroundings, and gentle treatment. If the animal is 
allowed to suck, wash teats of dam with a three-per-cent. creolin solution 
(tablespoonful creolin to one pint of water) immediately before. If calf 
is fed by hand, wash your hands in hot soap water, using a stiflf brush, 
and then rinse them in three-per-cent. creolin solution. Keep pails 
and all utensils with which milk is handled scrupulously clean, by 
means of frequent scaldings. Disinfect stables and yards frequently 
with a one-fifth-i)er-cent. solution of bichloride of mercury. 

Pregnant cows should be treated as follows : A week or ten days 
before they are due to calve isolate them, and inject (gently) one-half 
pint of a three-per-cent. creolin solution into the vagina. Repeat this 
operation every day until the calf is bom. After the calf is bom, in- 
ject half a gallon of this solution into the uterus, repeating the opera- 
tion once daily for three or four days, or until all unnatural discharges 
cease. 

All this means strict attention, study, work, and a little expense, 
but without these do not expect, or even hope for, success. 



Press Bulletin No. 36.— Veterinary Department. 
May 8, 1809. 

Experiments with Swine^piague or Hog'Cliolera. 

The Jensen Creamery Company, Beloit, Kan., makes the following 
report in the May number of Jensen's Dairyman: 

"The Jensen Creamery Company, having for over a year continu- 
ally lost hogs from hog-cholera, decided to investigate the new pre- 
ventive experimented on by the Kansas State Agricultural College 
veterinary department. This preventive consists in inoculation or so- 
called vaccination of the hog-cholera germ into the blood of the hogs. 
It is on exactly the same principle as vaccination against smallpox in 
human beings or blackleg in cattle. 

"On the 21st of January the Jensen Creamery Company received 
twelve shoats that had been inoculated by Prof. Paul Fischer, at Man- 
hattan. They were subjected to the most trying exposure. A hog 
that died from cholera was left in the pen with them. No attempt at 
disinfection or cleaning was carried on. These twelve shoats, aside 



/Google 



October 1900.] Press Bulletins. 



from not being in the least touched by cholera or any other disease, 
showed extraordinary vitality and rapid gain. They were fed three 
months and three days during the most severe of last winter's weather. 
"The record is as follows : 

The twelve shoats when put in the pen weighed 1400 pounds : 

At 3 cents per pound $42 00 

They were fed : 

Wheat shorts, 5800 pounds, at $12 per ton 34 80 

Buttennilk, 5320 gallons, at 123^2 oenta per barrel 13 00 

Total , $89 80 

<* When sold these hogs weighed 3750 pounds, and brought $125.62, a net gain 
of$35.82. 

*'The total gain in ninetj-three days, 2350 pounds, or 196 pounds per head." 

The experiment above referred to is orfly one of a number that 
have been planned by the veterinary department. While this ex- 
periment is in every respect a success, a large number of similar ex- 
periments on a larger scale must be made before the real value of the 
method followed can be ascertained. To aid us in this work, we invite 
the cooperation of swine breeders all over the state. Correspondence 
should be addressed to Dr. Paul Fischer, Experiment Station, Man- 
hattan, Ean. 



PreM Bulletin No. 87.— Farm Department. 
May H, 1899. 

Kafir^corn, Alfalfa flay and Soy-beans for Pork. 

In the fall of 1898 the Kansas Experiment Station bought sixty 

ordinary stock hogs of mixed breeding for the purpose of testing the 

value for fattening hogs of Kafir-corn alone, Kafir-corn and alfalfa 

hay, and Kafir-corn and soy-beans. The average weight of the hogs 

at the beginning of the experiment was 125 pounds, and they were 

fed sixty-three days. The gains per bushel of feed were as follows : 

Kafir-corn meal, dry, and 7.83 pounds alfalfa hay 10.88 pounds. 

Kafir-corn meal, dry, alone 7.48 ** 

Kafir-corn meal, wet, alone 8.09 " 

Kafir-corn, whole, alone 8.56 " 

Kafir-corn meal four-fifths, soy-bean meal one- fifth 12.00 ** 

This experiment shows a gain in feeding alfalfa hay with Kafir- 
corn to fattening hogs of 868 pounds of pork per ton of alfalfa hay. 
Valuing the hay at three dollars per ton and fat hogs at three cents 
per pound live weight, the Kafir-corn fed alone brought 22.4 cents 
per bushel, the Kafir-corn fed with alfalfa hay brought 31.4 cents, 
and the soy-beans 90 cents per bushel. The hay fed was of the best 
quality, carefully cured, with all the leaves on. 

At the conclusion of this experiment, fifty hogs of the same grade, 
ayeragiBg 140 pounds each, were purchased for a second test. The 
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^ains per hog in fifty days, from the diflferent methods of feeding, 

^ere as follows : • 

Kafir-cora, whole, and alfalfa hay 68.5 pounds. 

Kafir-corn meal and alfalfa hay 68.6 •* 

Kafir-oorn, whole, alone 45.6 ** 

Kafir-corn meal alone 44.1 ** 

Kafir-corn meal four-fifths, soy-bean meal one -fifth 86.8 '* 

The gains per bushel of grain fed were as follows : 

Kafir-corn, whole, and 14 58 pounds alfalfa hay 11.17 pounds. 

Kafir-corn meal and 13.4 pounds alfalfa hay 10.86 <* 

Kafir-oorn, whole, alone 8.77 '* 

Kafir-corn meal alone 8.60 ^ " 

Kafir-corn meal four-fifths, soy-bean meal one-fifth 12.95 ** 

The hogs sold for $3.30 per 100 pounds, live weight, in Manhattan. 
This exx)eriment showed a gain in feeding alfalfa hay with Kafir-corn 
meal to fattening hogs of 338 pounds of pork per ton of alfalfa hay. 
The hay was of poor quality, with many of the leaves gone, and the 
hogs rejected a large portion. Valuing the hay at three dollars per 
ton and the hogs at their selling price, $3.30 i)er 100 pounds, live 
weight, the Kafir-corn fed alone brought 28.3 cents per bushel, the 
Kafir-corn fed with alfalfa hay 33.8 cents, and the soy-beans $1.05 
per bushel. 

The fifty head were shipped to the packers, Swift & Co., St. Joseph, 
Mo., who valued the different lots at the following prices per 100 
pounds, live weight : Kafir-com and alfalfa-hay lots, $3.67; Kafir-corn 
and soy-bean meal, $3.70 ; Kafir-corn alone, $3.65 ; and Kafir-com 
meal alone, $3.60. Swift & Co. slaughtered each lot separately, and 
make the following report : 

Lot 1. Ten hogs fed on alfalfa hay and whole Kafir-com; live 
weight, 2060 pounds. This lot dressed 79| per cent, from live weight, 
and, when cut out 48 hours after being killed, showed that they were 
good, firm-fleshed hogs, suitable for light-weight products. There 
was a good distribution of lean and fat in the bellies, though for 
firmness the meat was not equal to either lot 2 or lot 6. 

Lot 2. Ten hogs fed on alfalfa hay and Kafir-com meal ; live weight, 
2060 pounds. This lot dressed 79 per cent, from live weight, and the 
class of product from this lot is practically the same as from lot 
1, distribution of lean and fat being good. The firmness of the fat in 
this lot was far above any of the others, and the fat had a good white 
color that is not customary in corn-fed hogs. 

Lot 3. Ten hogs on four-fifths Kafir-com meal, one-fifth soy-bean 
meal; live weight, 2260 pounds. This lot dressed 80 per cent, 
from live weight, and the firmness of the fat in this lot is fair, but the 
cuts contained rather too great a proportion of fat for this weight hog, 
and for leanness would not compare with either lot 1 or lot 2# 
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Lot 4. Ten hogs fed on whole Kafir-corn ; live weight, 1 800 pounds. 
This lot dressed 80.4 per cent, from live weight, and, while the varia- 
tions in weight were greater in this lot than in any of the others, it 
was the most suitable lot for bacon hogs of the five. There were a 
few hogs out of the ten that would have been suitable . for English 
cuts, on account of the evenness of the fat and good distribution of 
lean through the bellies. 

Lot 5. Ten hogs fed on Kafir-corn meal ; live weight, 1790 pounds. 
This lot dressed 80 per cent, from live weight, and, while the same 
average weight as lot 4, the hogs were fatter and not so adaptable 
for fancy bacon as lot 4. Firmness of the fat in this lot was good, 
but not as good as lot 2, but better than any of the others. 

In our estimation, lots 1, 3, and 4, for firmness of the flesh, 
were no better than regular corn-fed hogs, though it seems to us that 
corn-fed hogs of this weight would have been fatter. This excepts 
lot 3, which, as near as we could judge, were about as fat as com- 
fed hogs of that weight would run. 

Lots 2 and 5 had firmer flesh than would be found in a regular 
run of corn-fed hogs. 

The yield of these lots from live weight was good, and on the last 
two lots was a little better than we would expect from the average 
hog. 

These experiments, made with 110 hogs, indicate that Kansas 
farmers should plant soy-beans this spring, and feed soy-beans or 
carefully cured alfalfa hay with their grain to fattening hogs next fall. 



Press Bulletin No. 38.— Chemical Department. 
May 12, XHiM, 

What is a Digestion Experiment? 

The animal body requires certain chemical elements to enable it 
to replace worn-out tissues and perform its various functions. These 
elements must be presented to it in an available form, however. Soft 
coal, with its ordinary impurities, and water probably contain all of 
the elements necessary to the growth of the animal body and for the 
production of force ; but while these answer admirably for a steam- 
engine, the coal would be of little use to an animal. 

Not only are such crude substances as coal unavailable for the 
nutrition of animals, but an important portion of the recognized 
foods is equally unavailable. It is indigestible ; and only digestible 
substances can be taken into the animal organism and contribute to 
its nourishment or upbuilding. It is true that some indigestible 
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residue is desirable in order that the digestive apparatus may do its 
work and remain in a healthy condition. We are not, however, 
likely to obtain foods in aoy quantity which are too digestible. At 
present we should be concerned with efiPorts to obtain the greatest 
degree of digestibility possible. It is known that young plants are 
more digestible than more mature ones. The latter afford a greater 
yield, however. To determine at what stage to cut a fodder crop in 
order to obtain the greatest amount of digestible organic matter is 
not easy ; in fact, it can be determined only by what is known as 
digestion experiments. Digestion experiments are thus of high 
utility. 

Digestion experiments not only teach us at what stage to cut crops 
to the best advantage, but they teach us the relative nutritive value 
of different feeds. A cheap substance is not always economical, as it 
may be of low digestibility ; and a feed somewhat higher in price may 
really be more economical, if it can be utilized to a greater extent. A. 
knowledge of the digestibility of feeds is also required in the calcula- 
tion of rations. Balanced rations are essential to the most advanta- 
geous production of muscle, fat, or force ; but in making this balance 
between the nitrogenous and the non-nitrogenous constituents we 
must consider only the digestible portions. To supply this informa- 
tion as to the part of a given feed or ration that is digested by an ani- 
mal, is the object of digestion experiments. The Experiment Station 
at the Agricultural College has been doing such work in this line as 
the resources of its chemical department will permit, and some of the 
results will soon be published. 

A digestion experiment is performed, in brief, by feeding a known 
amount of feed that has been carefully analyzed, and at the same time 
collecting the excretions from the intestines, ascertaining their amount, 
and analyzing them. As the undigested residues of food are not ex- 
creted until some time after they were eaten, it will be seen that it is 
not possible, in the case of ruminants, to collect the residue from the 
identical portions of feed fed. To obviate this difficulty, the same 
ration, in quantity and composition, is fed for some days previous to 
the beginning of the period of the actual test. The dung collected 
during the actual test will then be the product of feed that is the same 
as that taken during the collection. A source of error then will be 
the probability that the intestines will not be evacuated to exactly 
the same extent at the end of the test as they were at the beginning. 
To reduce this error to a mininlum, it is desirable that the experiment 
be continued over several days, that any difference* in the intestinal 
contents may be distributed over the amounts for a number of days, 
rather than applied to one only. 
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From the amount and composition of the dung and the feed corre- 
sponding to it, the digestibiKty of each nutritive principle of the feed 
is calculated. Some of our typical Western feeds, such as our prairie 
hay, Kafir-oom, and sorghum, have not been worked on to any great 
extent, and it is hoped that the Station may be able to do some good 
work in this line. 



L 



Press Bulletin No. 39.— Fftrm DepArtment. 
May 92, 1899. 

Skim'tnilk Calves. 

Allow the calf with the fresh cow four or five days. This gives 
the calf a vigorous start and aids in reducing any inflammation in the 
udder of the cow. Wean by feeding ten pounds (one quart equals 
about two- pounds) whole milk daily in three feeds, and gradually 
increase the amount to twelve or fourteen pounds, always weighing 
or measuring each feed. More calves are lost by overfeeding than 
for any other reason. When two weeks old the calf may be changed 
to skim milk, but not faster than a pound a day — i. «., the first day 
give *eleven pounds of whole milk and one pound of skim milk ; the 
second day, ten pounds whole milk, two pounds skim milk ; and so 
on until the change is complete. The amount of skim milk may be 
increased gradually, but not to exceed eighteen to twenty pounds 
daily per head. Flaxseed gruel may be added to replace the butter- 
fat. This is made by mixing ground flaxseed in cold water, adding 
boiling water, and allowing to steam a few hours with cover on the 
pail. A teaspoonf ul of this gruel is enough at first, but this may be 
increased gradually to one-half pound of the meal daily per head. 
Flaxseed is better than linseed-meal, since the oil is needed to 
replace the butter-fat. Blachford's meal is an, excellent calf feed, 
and may be used the same as flaxseed. The College recently started 
an experiment with calves, feeding part on fresh skim milk from the 
hand separator and part on sterilized creamery skim milk, and at the 
same time is testing the value of flaxseed meal and Blachford's meal 
for calves against skim milk alone. All the calves are allowed what 
Kafir-com meal, hay and green alfalfa they will eat. The results are 
being watched with great interest. 

Calf milk must always be fed blood warm (95 to 100 degrees F.), 
and a careful feeder will occasionally test the temperature with a 
thermometer. Skim milk not used when separated may be cooled and 
rewarmed when fed. Sterilizing creamery skim milk greatly increases 
its value for calves by enabling the farmer to keep it sweet until the 
following morning. At the College we keep sterilized creamery skim 
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milk sweet from Saturday until Monday morning by cooling to 
between fifty-six and sixty degrees F., the temperature of well-water. 
Sweet milk at one meal and sour at the next causes scours, and 
seriously checks the growth of the calf. Sterilizing skim milk has an 
additional advantage in that the heating helps to prevent scours. 

Calves will begin to eat meal when ten days to two weeks old. Put 
a little in their mouths after feeding the milk, and they will soon eat 
from the feed boxes with a relish. Never mix the grain with the 
milk. We find Kafir-corn meal an excellent grain for calves. It is 
constipating and checks the tendency to scours. Our calves that 
average eight weeks of age consume two pounds daily per head. As 
the calves grow older and eat more grain the Kafir-corn may be mixed 
with oats, bran, or oil-meal. 

Calves will nibble at hay about the time they begin to eat grain. 
Mixed or prairie hay is good ; alfalfa or clover is better. Our calves 
have been eating about one pound daily per head of mixed hay. 
Before turning on pasture in the spring it is well to feed some green 
feed, which may be increased gradually until calves get all they will 
eat. A sudded change to pasture is apt to produce scours.^ 

Calves can be prevented from sucking each other's ears and mouths 
by leaving them tied separately for half an hour after feeding. Calf 
buckets may be kept clean by rinsing and scalding after using. 
Calves need clean fresh water and salt. We find the Dewey hog 
waterer an excellent device for watering calves. The water is always 
clean and fresh. Our calves drink between seven and eight pounds 
daily per head. 

To summarize, warm, sweet milk, fed in clean buckets, supple- 
mented with a little ground flaxseed or Blachford*s meal, with access 
to corn- or Kafir-corn meal, bright hay, fresh, clean water, salt, plenty 
of sunlight, shelter and bedding in cold weather, shade in summer, 
and regularity and kindness in treatment, will usually insure good, 
thrifty calves that will gain from one and one-half to two pounds 
daily. 



PreM BaUetin No. 40.— Bepartment of Hortioultnre and £nt6inolosT« 
May 27, 1899. 

Orchard Cultivation. 

There is no longer any question as to whether the orchard should 
be cultivated. Experience everywhere* shows that cultivated orchards 
live longer, bear better and are more profitable than uncultivated or- 
chards. Many of the experiment stations of the best fruit-producing 
states have tried uncultivated orchards beside those that were culti- 
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"vated, and have collected opinions of the most observant fruit-growers 
of their sections ; and the considerate verdict in almost every case is 
that cultivation is necessary for healthy trees and first-class fruit. 
The principal orchardists of the state have expressed themselves on 
orchard cultivation. Out of 272 reports made to the secretary of the 
State Horticultural Society, 130 advocate thorough cultivation till bear- 
ing time and 130 urge continuous cultivation as long as it is possible 
to enter between the rows with horse and implement. Most of those 
advocating cultivation till bearing time only live in the lower Kansas 
river district, where the soil is very rich, deep and moist and will pro- 
duce fine crops of clover. The general practice in this district is to 
cultivate well till the trees are in full bearing and then seed to clover. 
West of Manhattan clover does not succeed. Even if it should suc- 
ceed it would not be profitable to sow it, from the fact that all the 
moisture that falls in this region is required by the fruit-trees, and 
any crop whatsoever simply robs them of the moisture they should 
have. For this region, then, clean and steady cultivation ought to be 
the rule for at least that part of the year including the dry season. 

However, bare soil soon loses its humus and becomes infertile. 
This must be prevented. Here is one way of preventing it : Plow 
the orchard in the spring, cultivate both ways and keep all weeds 
down till September 1, at which time the soil will be in fine condition 
for a seed-bed. Sow rye, at the rate of two bushels per acre. This 
will cover the ground well before winter, and therefore protect the 
ground from blowing or hard freezing during the winter. Let the 
rye stand till knee-high in the spring, then turn under, and proceed 
with clean cultivation through the summer. 

Deep cultivation is not essential nor advisable, but the cultivation 
should be frequent. Go over the ground after ev^ry rain, if possible, 
with the disk or the harrow to break the crust. This will give a 
mulch of loose earth two inches deep, which will greatly retard evapo- 
ration, and therefore conserve the moisture for the use of the trees. 
This system of management has the following advantages : 

1. It provides the soil with a good supply of organic matter (hu- 
mus), which will keep it in good physical condition, as well as pre- 
vent washing and blowing. 

2. It provides a cover for the ground during winter, thus prevent- 
ing the soil from blowing ; it catches the snow, thereby moderating 
the temperature of the soil. 

3. It provides for clean cultivation during the summer — the time 
when all the moisture that falls should be conserved for the use of 
the trees. 
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4. By ceasing cultivation and introducing a crop September 1, the 
trees are helped to ripen oflf their wood and prepare for winter. 

These advantages are worthy of the consideration of the orchardist. 
The plan has worked well in the orchards of this department, and it 
will, without doubt, operate as successfully in many other regions of 
the state. 

It is a matter of grave doubt as to whether there is anything gained 
in the long run by cropping the land that has been planted to fruit- 
trees. Of course it pays while the crops are being gathered, but does 
it pay to have the orchard come into bearing on soil reduced in fer- 
tility? Will not the orchard during its bearing period have need of 
all the food elements that the soil contained at the start ? Will not 
the productiveness of the orchard be reduced in the same projwrtion 
as the elements of fertility have been removed by previous crops ? 
This will certainly be the case unless the removed elements are re- 
stored by means of fertilizers. Ground that supports an apple or- 
chard for thirty successive years has no food to spare for com crops. 
Either cling to the orchard and forego the com crop, or else depend 
upon the com and abandon the orchard. 

It is now the latter part of May. The soil is moist, and good grow- 
ing conditions prevail all over the state. It is nip and tuck between 
crop and weeds on every side. With the farmer in the garden or the 
corn-field, the weeds grow apace in the orchard, and often predomi- 
nate. Once in control they soon fully possess the situation ; and, as 
dry weather prevails later on, they will consume the water in the soil 
and leave none for the trees, which thereby starve for the time being. 
The only remedy is prevention. Do not allow the weeds to grow* 



Press Bulletin No. 41.— Chemical Department. 
Jane 13, 1899. 

A Digestion Experiment with Alfalfa Hay. 

The chemical department of the Kansas Experiment Station has 
just completed the analyses upon one of a series of digestion experi- 
ments with alfalfa. In this experiment hay was used which was cut 
when in full bloom and was fed to a three-year-old grade Hereford 
steer. The results of the analyses show that the air-dry hay con- 
tained digestible nutrients as follows : Crude protein, 10.43 per cent, 
(consisting of albuminoids, 7.86 per cent., amids, 2.67 per cent.); 
fat, 0.69 per cent.; cmde fiber, 15.99 per cent.; carbohydrates, 28.18 
per cent.; total digestible nutrients, 55.29 per cent. Let us compare 
these last figures with those representing the total digestible nutrients 
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contained in some of our most common feeds used for dry roughage. 
Millet contains 57.6 per cent.; oat hay, 52.2 per cent.; orchard-grass 
hay, 48.2 per cent.; timothy hay, 48 per cent.; prairie hay, 46.7 per 
cent.; sorghum hay, 44.2 per cent.; red clover hay, 43.9 per cent.; 
oat straw, 43.9 per cent.; wheat straw, 39.2 per cent.; and corn-fod- 
der, 35.8 per cent. We find that only one of the ten feeds named is 
equal to or exceeds afalfa in its total content of digestible nutrients, 
while the larger part of them are far be^ow it. This is not a fair 
measure of its feeding value, however, unless we also take into ac- 
count the composition of these nutrients. As a rule it costs much 
more to produce feeds rich in protein than it does those rich in car- 
bohydrates, and, consequently, of two feeds containing an equal 
amount of digestible nutrients, the one containing the most protein 
is the most valuable. Comparing alfalfa in this respect with the 
above-named feeds, we find that it ranks far ahead of the richest of 
them. One hundred pounds of alfalfa hay contains 11.3 pounds 
more digestible matter than the same amount of red clover hay and 
1\ times as much protein. It contains only 2.3 pounds less of total 
digestible nutrients than the same amount of millet hay, and almost 
2| times as much digestible protein. It contains 2\ times as much 
digestible protein as oat hay ; 3 times as much as prairie hay ; more 
than 4 times as much as sorghum hay ; 5 times as much as corn-fod- 
der ; 6^ times as much as oat straw, and 13 times as much as wheat 
straw. 

In feeding value, alfalfa hay not only ranks high above all other 
feeds used for roughage, but it is well up among the more concen- 
trated feeds. One hundred pounds of it contains 3.3 pounds more of 
total digestible nutrients than wheat bran, and almost as much pro- 
tein. It is richer in digestible protein than wheat, corn, oats, rye, 
barley, Kafir-corn, or sorghum seed. 

Its digestible nutrients have a nutritive ratio of 1 to 4.4. There 
are only a few feeds, such as wheat bran, linseed-meal, cottonseed- 
meal, and soy-beans, that furnish as narrow a nutritive ratio as this. 
Alfalfa hay, therefore, is an ideal feed to use in balanced rations, and 
is especially valuable to combine with corn as a ration for fattening 
steers, since it furnishes all the roughage necessary, and is also a 
cheap source of protein. It is an ideal dairy feed, furnishing almost 
the exact nutritive ratio required for the highest yields of milk. Its 
\ value as a feed for hogs has been shown in results previously pub- 
lished by this Station. 
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Press Bulletin No. 43l.~EntomoloiricAl Department. 
June ao, 1889. 

To Rid the House of Flies. 

There is no class of insects more annoying to our personal comfort 
than the various flies which frequent our houses, oflBces, creameries, 
etc. How to get rid of them is often a puzzling question. The de- 
partment of entomology, after experimenting upon various mechan- 
ical devices for catching flies, has contrived a trap, and recommends 
it for trial on account of its efiPectiveness and cheapness. Anybody 
with an average amount of mechanical ingenuity can make and at- 
tach the trap, with the cost of but a few cents. It is made as follows : 

Take a flat strip of tin two and one-fourth inches wide and one and 
one-half inches longer than the distance between the side rail or stile 
and middle rail of the sash, as from c to d, fig. 3, which in this case 
measured twenty-one inches. For this ^^a 

window, the strip must be 22J inches in 
length. With the tin lying on a flat 
surface, bend the tin along the lines ab 



^ 



and cd, fig. 1, which are three-quarters . ^ ^ 

of an inch from their respective sides, ^ 

so that the space abdc forms the bottom 
of a box and the lateral parts the sides. 
To close the ends, out small incisions 
three-quarters of an inch deep at the 
points a, J, <?, and rf, as ay and ex, fig. 1. 
Bend the flaps thus made at right iemgles 
to their respective parts. We then have 
a box twenty-one inches long, three- 
quarters of an inch wide, and three- 
quarters of an inch deep, as at fig. 2. 
To make the box water-tight, solder the 
joints, or if solder is not handy try 
moistened plaster of Paris. When properly made, the box should fit 
snugly between the middle and side rail or style. The comers should 
be square and the edges straight, so as to leave no passageways be- 
tween the box and the glass. The box should rest on top of the 
bottom rail, and can be held in place by two or three tacks or pins 
thrust into the rail from the back side. When the pane is very large 
it is well to attach another trap half way between the top and the 
bottom. 

After the traps have been attached, some substance should be put 
into them that will either kill the insect upon falling into it, or, on 
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account of its sticky nature, will hold the insect so that it cannot es- 
cape. For the first, kerosene, kerosene emulsion, soap-suds and py- 
rethrum are the best ; and for the second, molasses, or a mixture of 
castor-oil and resin. For general use, the soap-suds are to be recom- 
mended. When using the liquids, Jill the traps two-thirds full. 

Kerosene is most fatal to the flies, but should be used with care, as 
it is very liable to soil the sash. In using it, fill the trap half full of 
water, and then add enough kerosene to form a film. 

Kerosene emulsion is made as follows : Two quarts of kerosene, 
two pints of water, one-fourth pound of soap. Dissolve the soap in 
boiling water; while the suds are still boiling hot, add the kerosene, 
and chum the mixture for a few minutes till it becomes a butter-like 
iQass. Dilute the emulsion from five to six times with water before 
filling the traps. • 

Soap-suds, Make strong suds from the ordihary common washing 
soap. This is very easy to prepare and very effective. 

Pyrethrum is an insect-powder which can be purchased from 
druggists. Do not buy that which is stale or adulterated. When 
fresh and pure, it is very effective when mixed with two times its bulk 
of flour. The mixture should be kept in an air-tight can twenty-four 
honrs before using. Take enough to form a good layer in the bottom 
of the trap. It acts very rapidly upon flies. 

Molasses, Enough cheap molasses or sorghum should be used to 
form a thick layer in the bottom of the trap. 

Castor-oil and resin. Take three parts of powdered resin to two 
parts of castor-oil. Mix them together, and boil till the resin dis- 
solves. If too thick, add more castor-oil. 

There should be one trap for every pane of glass of at least one 
window in the house. For instance, when the sash contains two 
panes of glass, as in the cut, there should be two traps, one at the base 
of each pane. When the sash contains four panes, there should be 
four traps, two on the bottom rail, and two on the cross-bars or munt- 
ing. It is not necessary to apply traps to all the windows. Attach 
traps to one or two windows in the sunny part of the house, and pull 
down the blinds of the remaining windows. The flies will seek the 
lighted rooms, and especially the windows. 

When the traps are full of flies, remove them from their fastenings, 
empty out their contents, and fill them with fresh material. 

A temporary trap can be made of flexible cardboard, following the 
same directions as for those made of tin. Use glue or pins to fasten 
the ends. To render the trap water-proof, paint the inside with 
melted paraffin. This will hold any of the above remedies except the 
pure kerosene. peroy j. parrott. 
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PreM Bulletin Ko. 48.— Botanical Department* 
Jane 17, 1889. 

Selection of Seed Wheat. 

It is common among com raisers to maintain or improve a given 
variety by selection of the seed. Ears showing desirable characters 
are set aside and furnish seed for the succeeding crop. Though not 
so convenient, this method can be applied with equal success to the 
selection of seed wheat. The Experiment Station of the Kansas State 
Agricultural College is endeavoring to breed up improved varieties of 
wheat. There is no reason why the simple method of selection should 
not be applied by the individual wheat raiser. We would advise the 
following procedure : Before harvesting, the grower should go into the 
wheat-field and sefect a number of the most desirable heads. The ba- 
sis of selection depends upon the wishes of the individual, but is car- 
ried on as in the case of corn. Usually it will be upon the basis of yield 
and quality. In this case, the heads selected should be large, well 
formed, and with plump, uniform grains. The grain derived from 
these heads should be grown upon a plat of ground under the most 
favorable conditions. The grain gathered from this plat furnishes 
the seed for the third yeai:. But, before harvesting, a selection of 
suitable heads should be made from this for the next seed-plat. In 
this way the seed is each year improved or at least maintained at its 
present standard. The size of the seed-plat depends upon the total 
area of wheat to be grown. Furthermore, the seed-plat may be given 
much more careful treatment than is applicable to the field. It is 
best to have the seed-plat within the main field, so as to be entirely 
surrounded by wheat. This lessens the loss from grasshoppers and 
other insects, and gives the plants better protection. 

A Bequest. — The Experiment Station of the Kansas State Agri- 
cultural College wishes to develop improved varieties of wheat, and 
desires, where possible, to base the development upon varieties already 
found suited to Kansas conditions. For this purpose we desire 
samples of wheat from various localities in the state. We would, 
therefore, request those interested in this work io send us samples 
for trial. We prefer to have the samples selected from the field just 
before harvest. A few heads will be sufficient, and can be sent by 
mail. The heads should be carefully selected, and enclosed in such 
a way that the grains will not escape. It would be desirable if each 
head could be wrapped separately. At the same time the person 
should send us some information concerning the variety, especially 
the following : Date of gathering ; name of variety ; history so far as 
known (where obtained, and how long grown on owner's farm) ; date 
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of sowing (at least approximately) ; characters which recommend it 
(stooling, resistance to winter, drought, chinch-bugs, or rust, uniform- 
ity of growth, etc.) ; characters which are unfavorable. These notes 
should not be enclosed with the samples, unless letter postage is 
paid. Address Botanical Department, Experiment Station, Manhat- 
tan, Kan. 



Press Balletin No. 41.— Bepartment of Horticalture and Entomologj. 
Jane 17, 1899. 

The Profitable Strawberry Bed. 

The strawberry is one of the most profitable crops ever introduced 
on Kansas soil. The mention of a case or two will make the truth of 
the statement more impressive. Last spring a gentleman set in his 
garden, in Manhattan, 1025 strawberry plants, of the following varie- 
ties : Warfield, Parker Earle, Robinson, Beder Wood, and Bisel. The 
plants grew in matted rows and covered one-fourth of an acre. The 
plants grew well, the ground was cultivated frequently, and during 
the winter a mulch of clean straw was kept on the bed. The yield to 
to this date has been 2160 boxes, anfi will reach 3000 boxes by the 
time the crop has ended. The setting of the plants, the cultivation 
and the picking have mostly been done by the family, so that the only 
outlay was for the plants and berry orates and boxes. The first 400 
boxes sold at twelve and one- half cents per box, the remainder at ten 
cents. The following is the record : 



RBCBIPT8. 



400 boxes berries at 12^ cents. 
2600 boxes berries at 10 cents. 



$50 00 
260 00 



Total receipts $310 00 

66 00 

Gain $244 00 



EXPENSES. 

Cost of plants $3 00 

Crates and boxes 9 00 

Commission 54 00 

Total expenses $66 00 



The pickers who were hired were paid at the rate of one cent per 
box. Estimating at this rate for the whole crop, and allowing $15 for 
labor of setting the plants, cultivating and mulching the bed, we still 
have left $199 for the quarter-acre, or a very handsome irate of $796 
per acre. No irrigation was employed. 

The other case is as follows : The bed covers one-sixth of an acre. 
Two-thirds of the bed is two years old and is bearing its second crop ; 
one-third is one year old and is bearing the first crop. The plants 
have had good attention. They were cultivated well during the sum- 
mer, irrigated when necessary, and mulched during the winter. The 
following varieties compose the bed: Schuster's Gem, Barton's 
Eclipse, Cumberland, Chas. Downing, Warfield, and Parker Earle. 
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The plants were raised by the owner, who also did most of the labor 
of cultivating and picking. The following statement gives a record 
f dr this year : 



RECEIPTS. 

635 boxes at 12} cents $79 37 

829 boxes at 10 cents 82 90 

Plants sold from bed 24 50 

Total receipts $186 77 

52 70 



EXPENSES. 

Cost of crates and boxes $3 00 

Cost of water 5 00 

Cost of cultivation 11 50 

Labor in picking 15 00 

Commission 18 20 

Total expenses $52 70 



Net profit $134 07 

Rate of net profit per acre, $804 42. 

The soil upon which these crops grew is a rich, deep, black loam, 
well suited to strawberries, but not better for the purpose than thou- 
sands of acres in other sections of the state. The fruit was all sold 
upon the local market, and, being of excellent quality, was but little 
affected by imported berries, which sold regularly at from one to two 
cents per box lower than home-grown berries. 

Almost any portion of the state will produce berries of excellent 
quality, providing water can be supplied artificially, and there is no 
part of the state but what will now and then require irrigation for the 
best results in strawberry growing. Speaking generally, the most 
favorable location for strawberries for the local market is right in the 
city, on vacant lots, where the city water-works provide sufficient 
water for irrigation of small tracts. Besides having a water-supply, 
the berries are near the market and the cost of delivery is small. 

Intensive culture is the only profitable method of culture in straw- 
berry growing. Try the recommended varieties until you have found 
the best, and then discard all but three or four. Give the ground 
thorough preparation and have the soil rich. Use good, strong plants 
in setting the bed, and after that cultivate well, and water when the 
plants indicate the necessity of it. During winter, cover the whole 
bed with a mulch of clean straw. In the spring this can be mostly 
removed from the plants and placed between the rows. On the whole, 
the best success comes from setting a new bed each year. Old beds 
can be renewed, but the labor required is often greater than that re- 
quired to set the new bed, while the greater profit nearly always 
comes from the new bed. 
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PreM Balletin No. 45.— Ohemloal Department. 
Jane 27, 1889. 

Esriy Plowing and Moisture Conservation. 

The chemical department of the Kansas Experiment Station has 
just finished a bulletin embodying the results obtained during the 
last two years in studies upon soil moisture. It is issued as No. 89, 
and will be sent to all applicants as long as the supply permits. 
Among the most timely experiments there detailed are some showing 
the relative amount of water in soils which were plowed soon after 
harvest, and in the same plowed at a later date. 

Scarcely a summer passes without a drought suflSciently prolonged 
to dry stubble ground during July and August to such a degree that 
it cannot be put in good condition for wheat seeding if the plowing 
is left until the latter month. The disadvantage of this postpone- 
ment of plowing consists not only in the greater labor of plowing, 
and in the hard, cloddy condition in which it turns up, but the loss 
of moisture at this important season of the year is of very great mo- 
ment. Soil turned at the proper time breaks completely into a mass 
of small particles which do not touch each other with sufficient close- 
ness to enable water to pass up readily by capillary attraction and so 
become lost by surface evaporation, while at the same time it does 
not lie up so loose as to allow the wind to pass through it, and thus 
dry it out. The disk harrow, while less effective than the plow in 
fitting ground to resist drought, is very useful in this capacity, es- 
pecially if time is lacking and drought threatening. 

The Kansas Station last year disked one strip of land June 27, 
plowed an adjacent one July 7, and another was left until August 23 
without treatment, when it was plowed. During the first week after 
the disking the disked plat showed a great advantage over the un- 
treated plats, but a heavy rain July 3 caused the loosened^ soil to run 
together to a considerable extent, and then the advantage of the disked 
plat over the untreated was less. On August 23, when the late plow- 
ing was done, notwithstanding a number of light rains, the untreated 
plat was reduced to 14.1 per cent, of water, and the disked plat had 
but 16.6 per cent., and were thus too dry to plow well or to furnish a 
good seed-bed for wheat. The early-plowed plat contained 20.9 per 
cent, of water and was in excellent condition. The plat plowed at 
this date was put in a condition that enabled it to retain its moisture 
as well as the disked plat. 

From September 10 to September 16 over two and one-half inches 
of rain fell. This settled the ground closely on the early-plowed and 
the disked plats, they having had other rains on them also, while the 
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late plowing was less affected. From this time on, the late-plowed 
plat showed an advantage over the others in holding moisture, they 
being about equal in that respect. Had the early-plowed plat been 
harrowed immediately after the rains, about the middle of September, 
or had the surface been stirred incidentally in drilling in wheat, it 
would undoubtedly have held its moisture as well as before. 

The bulletin includes an account of an experiment showing the 
relative eflSciency of soil mulch and straw mulch, and also of an ex- 
tended series of observations on the effect of fertilizers on the loss of 
water from soils by evaporation, and by evaporation and drainage. 



Press BuUetIn No. 46.— Farm Department, 
September 25, 1899. 

Soyabeans. . 

There are a number of varieties of soy-beans, but the Early Yellow 
soy has proved the best. They are erect growing, with from one to 
six or more stems branching out from near the ground, and reaching 
a height of from 1|^ to 3J feet, seldom falling down, except in very 
rich, loose land. The branches are thickly studded with pods from 
the surface of the ground to the top ; a single plant having some- 
times as many as 200 pods, containing from one to four beans, the 
usual number being three. The soy-bean is a remarkable drought- 
resister, and will do remarkably well on thin land. However, they 
respond readily to plenty of moisture and good soil. Being a legume, 
if the bacteria which produce the tubercles on the roots are present 
in the soil, they leave the land richer in nitrogen, the same as clover 
does. The land may be inoculated by getting earth from a field 
that has the bacteria in the soil and planting it in the rows with the 
beans. We used a fertilizer attachment to a hose drill this year with 
good succQSS. Planting should not be done until the weather is 
warm — after com planting. They will make a fair crop after rye or 
wheat, if the season is favorable. The ground should be well pre- 
pared, and the beans planted near the surface. We plowed the 
ground last spring, going over what we plowed each day with Camp- 
beirs subsurface packer, and planted the beans immediately, with a 
press drill, stopping holes so as to plant in rows thirty inches apart, 
and from one to two inches in the row. This required thirty pounds 
(one- half bushel) to the acre. 

They may be cultivated as other crops ; keeping the soil in good 
shape and the weeds down is all that is required. We used the 
spring-tooth cultivator, except in a few places where the weeds ob- 
tained a start on account of the wet weather. The crop can b^ 
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handled so that it will not be necessary to use the hoe at all. Land 
that has been lately manured is liable to give trouble, as it is usually 
weedy. 

Until this year, the harvesting has been the great problem, but we 
found that there are machines manufactured for the purpose, and 
have tried several of them and found them to be successful ; so the 
harvesting no longer stands in the way. The Yellow soy does not 
shell readily, and so can be let stand until well ripened. We began 
harvesting when most of the pods had turned brown and a few of 
the top leaves were sticking on. The bean harvester has large knives 
which cut the stems just under the ground, cutting two rows at a 
time and throwing them together in a windrow. An ordinary one- 
horse hay-rake will take two of these windrows at a time, and the 
horse walks between them. We raked and shocked immediately after 
the harvester, and left them to cure in the shock. Thrashing was 
done in the field with an ordinary separator, using all blank concave 
and running no faster than necessary to keep the machine from 
clogging in the shakers and riddles, so as not to oraok the beans. 

The following is the cost of production on the College farm this 
year. The work was conducted as nearly as possible on a commercial 
basis, the object being to find what could be done on a large scale- 
The sixty acres from which the following is taken comprises several 
fields, which vary widely in many respects from good land to very poor ; 
on the whole, perhaps, below the average of farm land. Labor is com- 
puted at $1.25 per day for a man and $2.50 per day for a man and team. 
The cost per acre for the various items was as follows : Preparation 
of land, $1.35; planting, 30 cents; cultivating, $2; hoeing, 70 cents, 
which was confined to a few patches ; harvesting, $1.40. The harvest- 
ing is considerably above what it will be when the regular harvester 
is used, but we did not receive the harvesters in time to begin, and 
the old method is much more expensive. 

The thrashing required four teams and six men, besides the ma- 
chine force, which was hired at fifteen dollars per day, board and coal 
not included. The total expense for thrashing the sixty acres, which 
took 4J days, aside from cost of coal, was $155.25. The yield of the 
sixty acres was 932 bushels, making the cost of thrashing 16^^ centa 
per bushel. The sixty acres of beans averaged 15J bushels per acre, 
making the cost of production fifty-five cents per bushel, or about 
$8.40 per acre. 

Soy-beans as a feed take the place of oil- or gluten-meal, and in 
oomx>osition are richer than oil-meal. In feeding them to milch 
cows, fattening cows, and hogs, they have given astonishing results. 
In two experiments carried on last winter in feeding hogs, the addi- 



Digitized by 



Google 



22 Kansas Experiment Station. [Bulletin 99 

tion of one-fifth soy-bean meal to Kafir-corn gave practically double 
the returns from Kafir alone. The ten hogs fed Kafir meal alone, 
during a period of fifty days, ate 2872| pounds, and gained 441 
pounds ; the ten fed Kafir meal f our-fif ths and soy-bean meal one- 
fifth ate 3766 pounds of, the mixture, gained 866 pounds, and sold for 
ten cents more on the hundred than the other lot. 

When the beans are let thoroughly ripen in the field the straw is 
worthless, but if cut and cured while green makes excellent hay. 
They make excellent hog pasture and are a good crop for soiling. 



Press Balletin No. 47.— Botjiiilcal Department. 
October 24, 1899. 

Awnless Brome'grass. 

The Experiment Station of the Kansas Agricultural College has 
received numerous inquiries from various localities in the state as 
to the value of Awnless brome-grass as a forage grass. This grass is 
receiving so much notice in the agricultural press that a short ac- 
count of it is here given for the benefit of our readers. 

Awnless brome-grass, or Hungarian brome-grass {B ramus iner- 
mis), is a native of the dry, sandy regions of Europe and western 
Asia. It is a perennial, about the size and somewhat the general ap- 
pearance of Meadow fescue or English blue-grass. It spreads by 
creeping underground stems or rootstocks. It has been tested by 
many of the experiment stations, from Canada and North Carolina to 
Mississippi and California. All recommend it highly for dry. sterile, 
light or sandy soil. It will not succeed well on wet land, but is one 
of the best grasses for resisting drought. Its chief value is for perma- 
nent pasture, though at many of the stations it has yielded a good 
crop of hay. In the South it is sown in the fall for winter pasture, 
but in the North it is sown in the spring. This Experiment Station 
now has in progress an experiment testing the relative merits of spring 
and fall sowing at Manhattan. At present we are unable to state posi- 
tively the value of brome-grass for pasture in eastern Kansas, but, from 
the experience in surrounding states, we can recommend it for trial. 
The Garden City grass station reported very favorably upon it when 
tried there a few years ago. At a future time we will give the results 
of our trials, and we should be pleased to have our correspondents in- 
form us as to the results of their own trials. 

Much of the seed upon the market at present is imported from 
Europe and has not proven as satisfactory as that grown in this coun- 
try, as it is not so pure ; but home-grown seed is not now available 
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for general use. With good seed, the amount suflScient to sow an acre 
is from fifteen to twenty pounds. It frequently happens that an ap- 
parently poor stand allows the weeds to flourish the first year, but 
that nevertheless the second year's growth is favorable. For this rea- 
Bon, judgment should not be passed upon the success of the trial until 
the second season. Ordinarily it is not best to pasture the grass the 
first season. A weedy field should be mowed in the summer. 

(See, also, Press Bulletin No. 63, this pamphlet, dated March 6, 
1900.) 



PrM8 Bulletin No. 48.— October 31, 1899. 

The Kansas Experiment Station. 

There is a great lack of knowledge of the Kansas Agricultural Ex- 
periment Station. Many farmers have scarcely heard of it ; others 
who have heard of it do not know that ife bulletins may be had for 
the asking by any farmer in Kansas. The Station is a department of 
the Kansas State Agricultural College. Its expenses are met by an 
annual appropriation by congress, made in accordance with the provi- 
sions of what is known as the Hatch act. Fifteen thousand dollars 
per annum in quarterly payments are sent directly to the College 
treasurer. Only five per cent, of this may be used for buildings, and 
at the K'tosas Station very little has been so used. The balance is 
used for salaries of the staff, apparatus, materials, labor, and publica- 
tion of results. 

The experiments undertaken at the Station are, in part, of a kind 
that yield immediate returns, and, in part, of a kind that must be 
continued for a series of years before results are manifest. Much 
attention has been given to feeding, and the results of this work, if 
intelligently interpreted, cannot but be of great value to the stock in- 
terests of the state. Much work has been done in the way of testing 
new plants and new varieties of old plants ; in studying the insect 
enemies of crops and orchards; in investigation of fungous diseases 
of crops and their prevention, and in veterinary problems. Space 
does not permit even an enumeration of the subjects that have been 
treated more or less exhaustively at the Station. All parts of the 
work are not equally interesting or valuable to all. Bulletins which 
to some would seem worthless and the result of misplaced energy are 
in active demand by others. 

Thus far the Station has issued eighty-nine of its regular bulletins, 
covering a wide range of topics. Many of these can still be supplied. 
Last year it began the issue of press bulletins, which, as a rule, are 
long enough to make about one page of an ordinary bulletin. These 
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bulletins are usually sent only to periodicals, but a number of them 
were sent to the entire mailing list. The object in issuing these 
press bulletins is to furnish to the press of the state authentic state- 
ments of work in progress at the Station, in the hope that much of 
it may be reprinted in the periodicals of the state. Forty-seven have 
been issued previously to this one. 

The, Station desires to be as useful as possible to the people of the 
state. It wants the farmers to have the benefit of its results, and in- 
vites correspondence concerning agricultural topics. It would like 
to know what problems are especially interesting the farmers at any 
time, and will do all that it can to solve them. 

Farmers not now receiving the bulletins can have them free of 
charge. Farmers now receiving them are invited to send in the 
names of others who are likely to value them. Requests for publications 
and all general correspondence should be addressed. Agricultural Ex- 
periment Station, Manhattan, Kan. Inquiries upon special topics 
may be addressed in the same way, or to the department in charge of 
such work. 

Note, — The following letter preceded the above press bulletin as issued : 

Dear Editob— By act of conffress/the balletlos of the agricaltnral experiment stations 
mnst be sent to the newspapers of the states in which the stations are located, respectively. 
This is a recoffnition of their power to «iye currency to the results of experimentation. In yiew 
of the general lack of knowled^ on the subject, will you not giye a place in your columns to 
the accompanying press bulletin, or a part of it, or to an article of your own embodying at 
least an announcement that the Station bulletins are sent free to all Kansas farmers requesting 
themt Respectfully, J. T. Willabp, VJiairman of tilaiion CounciL 



Press BnUetin No. 40. — Kntomologlcal Department. 
November 7, 1899. 

A Horn-fly Trap Experiment. 

How to furnish better protection to our dairy herds and cattle 
against the attacks of the horn-fly is a question of growing importance 
in this state. The losses from the decrease of butter- fat and flesh 
through the attacks of this pest certainly demand that ^ome sort of 
relief be furnished to our stock. During the past year, the Kansas 
Experiment Station has carried on a series of experiments with this 
object in view. Among the many measures employed, considerable 
time was spent in trying to construct a "trap" which would catch 
and kill the flies, and not merely repel them, as is often the case with 
so many of the "horn-fly mixtures." 

The general plan of our trap was to pass the cattle through a dark 
space or room. At the center of the room, in the roof, was a glass 
cupola, the rides of which were composed of four window- sashes, with 
a large pane of glass for a roof. All the joints were made tight, so as 
to leave no openings through which the flies could make their escape. 
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A few feet from the entrance and exit doors of the rooms were roofed 
Rcreens, allowing the cattle to pass in and out, but cutting off the 
direct light -from the outside, thus making the space immediately be- 
low the cupola extremely light as compared with the rest of the room. 
As the animal passes under the capola it enters through the exit door- 
way, which is lined with a series of brushes, sweeping all parts of the 
body. The flies, being disturbed and brushed off, would, it was hoped, 
be attracted by the greatest light, and would therefore swarm up into 
the cupola. 

To catch the flies in the cupola, small tin troughs containing kero- 
sene were attached firmly to the base of each pane of glass. The 
troughs were one inch deep, one inch wide, and of the length of the 
distance from side-rail to side-rail of the window-sash. The flies, 
in dancing up and down the window-panes, will at some time or other 
strike the bottom rail of the sash, but when troughs are attached they 
will, instead, fall into them and be destroyed by the kerosene. 

By this style of horn-fly trap we were able to kill but about one fly 
out of twenty upon the cattle. After passing fifteen cows through sev- 
eral times in succession, only 300 flies were caught in the troughs of 
kerosene. Quite often the troughs would be nearly filled with other 
species of flies, where only one horn-fly would be captured. 

This style of trap, however plausible it may seem, was certainly not 
a success. It was never possible to get all the flies to remain on the 
cows till the brushes were reached. Invariably, after the cows had 
entered the room for two or three feet the flies would suddenly rise 
up and pass out at the entrance doorway: They did not seem to like 
to ent^r the dark room. By equalizing the light a little in the room 
with that on the outside, a trifle larger percentage of flies was secured. 
But if too much light was admitted from the doorways the light in 
the cupola was not sufficient to attract the flies, but, instead, the flies 
upon being brushed off, would follow after the cattle, and again renew 
^heir attacks. 



PreM Balletin No. 50.— Veterinary Department. 
November 14, 1899. 

Infectious Abortion in Cattle. 

The term "abortion" means the expulsion of the offspring before it 
can live outside of the womb. The expulsion of the offspring after 
it is capable of an independent existence and before the full time of 
pregnancy is up is called premature parturition. 

Isolated cases of abortion occur here and there, and their causes 
are almost as numerous as the cases of abortion. Injuries, catching 
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cold, general disease, improper diet, certain drugs, excessive inbreed- 
ing, etc., may be mentioned as prominent causes. 

Sometimes abortion occurs in dairy herds in the manner of a 
plague; many or all animals in a stable m^y be affected, and none of 
the above class of causes can be observed to have acted. This is 
infectious abortion, and is caused by a specific organism or group of 
organisms. The disease is transmitted from animal to animal by 
direct contact. The genital organs of the male or female, walls, 
posts, bedding, or any other object which is in easy reach and is 
likely to come in contact with these regions, may act as carriers of 
the contagion and thus aid in spreading the disease. 

Symptoms, — Since we cannot hope to check the progress of a case 
of contagious abortion, once infection having taken place, the pre- 
monitory symptoms will not be mentioned. 

The symptoms of the, act of abortion are plain enough in most 
cases not to need discussion. Daring the first three months of preg- 
nancy, however, the abortion may take place and never be suspected 
if the small foetus is not found. Soiling of the tail with mucus, 
blood, etc., will then indicate what has taken place. Sometimes the 
udder becomes tense, and frequently milk is secreted. 

Treatment, — The best treatment, which unfortunately cannot al- 
ways be resorted to, consists in the complete separation of all preg- 
nant animals from the rest. Immediately after delivery (whether 
normal parturition or abortion) remove the afterbirth and burn it. 
Burn all the litter with which it or any of the fluids have come in 
contact. Disinfect the animal's stall with five-per-cent. solutions of 
carbolic acid, and irrigate the vagina and uterus with a one-per-cent. 
solution of creolin twice daily until all unnatural discharges cease. 

For irrigation, use a large funnel to which is attached a one-half 
inch rubber tube five feet long, and with a smooth, hard-rubber nozzle 
six to eight inches long at its end. Fill the funnel and tube with the 
liquid, insert the nozzle, and regulate the pressure of the liquid by 
raising or lowering the tube. 

In addition to this, wash the region of the external genital organs 
of all pregnant cows every day with a three- to five-per-cent. solution 
of carbolic acid or a one-tenth-of-one-per-cent, solution of bichloride 
of mercury. Disinfect the entire stable twice a week with a similar 
solution. Internal applications of thirty drops of carbolic acid dis- 
solved in a pint of water and given as a drench every other day to 
pregnant animals is recommended as successful in some cases. 

Finally, bum all suspicious manure, avoid contact with infected 
animals, and breed to males from herds known to be free from the 
disease ; but never breed to such a male without previously disinfeCt- 
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ing the genital organs of the female by injecting gently into the va- 
gina a few quarts of a one-per-cent. solution of creolin. By following 
these directions minutely, we can hope to control the disease in the 
course of a year. 

If aborting cows are not of special value as milkers, or for other 
purposes, fatten them for beef. 



Press BnUetln No. 51.— Farm Department. 
November ft», 1899. 

Alfalfa in Eastern Kansas. 

Alfalfa is essential to the cheapest production in Kansas of beef, 
pork, milk, and the rapid growth of young animals. Alfalfa is our 
best soil enricher, bringing up plant-food to the surface soil from 
greater depths than any other crop plant grown in Kansas. 

Hogs fattened on grain and alfalfa hay showed a gain of 868 
pounds of pork per ton of hay, and hogs on alfalfa pasture showed a 
gain of 776 pounds per acre of pasture. Alfalfa hay is our cheapest 
milk-producing food, and when fed with other farm feeds induces a 
full milk yield without the use of purchased feed stuffs. Feeders re- 
port nearly double the usual gains in fattening steers where alfalfa is 
used for roughness. 

It seems imperative, then, that every Kansas farmer should grow 
alfalfa if possible, yet we find but little of it grown in eastern Kan- 
sas. Most trials of alfalfa in this section of the state have been fail- 
ures, but we have found alfalfa grown successfully under almost every 
condition of soil to be found in the eastern part of the state, and the 
writer believes that ninety per cent, of eastern Kansas is a natural 
alfalfa country. 

Alfalfa will not grow on wet land nor where rock comes near the 
surface. It is easiest grown where the subsoil is rich and porous, 
but good crops have been harvested many years in succession on land 
underlaid with as tough and hard subsoils as there are in the state. 

A successful alfalfa grower of wide experience said that any land 
which will produce good com regularly and on which cottonwood 
trees do well is good alfalfa land. This is a fairly safe guide. 

The failures in alfalfa growing in eastern Kansas have come where 
methods suitable for western Kansas have been adopted, and successes 
have followed where entirely different methods have been used. 

In eastern Kansas, owing to many years of ciiltivation and a good 
rainfall, the land is weedy. The usual experience is as follows: 
Ground thoroughly prepared in the spring, seed immediately put in, 
a good stand, and rapid early growth ; in September a field with some 
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alfalfa and a perfect stand of foxtail; next spring no alfalfa or only 
half a stand. # 

As a rule, we have found that the successful alfalfa growers in east- 
ern Kansas have started to prepare the ground a'year before sowing 
the seed. They plant the land intended for alfalfa in com, or some 
other cultivated crop. They cultivate thoroughly and keep the land 
free from weeds. The following spring oats, or some other crop that 
can be taken off early, is put in, and as soon as this crop is harvested 
the ground is immediately plowed and thoroughly harrowed. It is 
then harrowed or cultivated about once in every ten days until the fall 
rains come. This harrowing has a double eflfect : it keeps a constant 
succession of weeds starting, only to be destroyed, and it causes a rapid 
formation in the soil of the nitrogen compounds essential to the 
growth of the young alfalfa plants. Late in August or early in Sep- 
tember, as early as the ground has been well wet, the alfalfa is sown. 
It may be put in broadcast. A better way is to mix equal quantities 
by measure of bran and alfalfa seed, drill and cross-drill, sowing half 
the seed each way. If the season is favorable the growth of the al- 
falfa will be good through the fall and a good hay crop will be secured 
the following year. If the ground does not get thoroughly wet in the 
fall, do not sow, but sow the following spring, and, after the alfalfa 
gets four to six inches high, cut every ten days or two weeks, whether 
the weeds are bad or not, with a mower set as high as possible. 

A crop of soy-beans raised for seed is better than a grain crop to 
raise just before seeding to alfalfa. The beans, if planted early, can be 
taken off in time to sow the alfalfa and the alfalfa can be put in with- 
out plowing the ground. 

Alfalfa does not want.a nurse crop. It does not want to be put in 
Joose, freshly plowed ground. The ground should become settled 
after plowing and just the surface made loose before planting. Time 
after time we have heard farmers report at farmers' institutes that 
they plowed their ground deep, harrowed it thoroughly, immediately 
sowed the alfalfa, and it was a failure. Deep plowing and thorough 
harrowing are needed, but the ground should settle before seeding. 
Alfalfa should not be pastured for the first two years. 

We have found many farmers who have failed with alfalfa who have 
cut it for hay just as they would clover — after the field had passed 
full bloom. In some cases this alone is suflBcient to ruin the crop. 
Alfalfa should be cut in early full bloom, and it is better to make the 
first cutting in the spring before two-thirds of the plants come in 
bloom. On the College farm in a dry season we have seen the first 
crop, cut when at this stage, followed by a heavier second crop and a 
good third crop, while that left to be cut like clover was not ready 
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much before the second cutting of the early out and yielded no hay 
after the first cutting. 

We have secured good yields from old alfalfa fields having less than 
half a stand, by taking a sharp disk harrow well weighted and harrow- 
ing and cross-harrowing as deeply as the machine would run. This 
must be done early in the spring. 

It will pay 'three-fourths of the farmers of eastern Kansas to make 
a trial of alfalfa on the lines indicated. Five acres is sufficient for 
the first trial ; less is not practicable. Follow suggestions and watch 
the progress carefully. The results in most cases will be satisfactory, 
and where they are not a farmer with good judgment, with this close 
watching, can develop modifications of these methods that will suc- 
ceed on his farm. H. 14. (X)ttrell. 



Press BuUetin No. 02.— Botanical Department. 
December 1, 1899. 

Some Nitrogenous Forage-plants. 

It is well known that one of the most serious problems in stock 
feeding is the production of nitrogenous fodder, and that one of the 
most serious problems in raising field crops is supplying nitrogen to 
the soil. The stock-feeder knows that, in order to receive the best 
returns from the food given, the ration must be balanced ; that is, 
the proportion of nitrogen must not fall too low. It is usually too 
expensive to furnish the nitrogen in the form of bran, oil-meal, and 
other concentrates. On the other hand, all crops require more or 
less nitrogen, yet this substance is usually first to be exhausted in 
the soil, and the. most expensive to add in the form of fertilizers. 
Fortunately, the growing of leguminous plants furnishes a solution 
for both problems at the same time. 

Leguminous plants, those whose seeds are borne in pods like the peas 
and the beans, have the power to collect the nitrogen from the air, 
where it exists in inexhaustible supply, but yet cannot be utilized 
by most" plants. The nitrogen in the soil is chiefly in the form of 
nitrates. As there is comparatively little nitrogen in the original 
rock from which our soils come, the supply in the soil depends al- 
most entirely upon what is washed down from the air in the form of 
various compounds of nitrogen, and from what is taken out of the air 
by the roots of leguminous plants and a few others which have a 
similar power. As stated above, most plants are unable to use the 
free nitrogen of the air which exists in such abundance. 

It will be seen that the raising and feeding of suitable leguminous 
plants constitute one of the chief agricultural problems of Kansas. It 



Digitized by 



Google 



30 Kansas ExperiTnent Station. ' [Bulletin 99 

should be remembered that, in the case of leguminous plants, not only is 
there a larger supply of nitrogen in the foliage and the seeds than in 
other forage-plants, but the roots at the same time have accumulated a 
goodly supply, which remains in the ground after the tops have been 
removed, and thus enriches the soil to that extent. It should also be 
remembered that there is a great advantage in turning^ under legumi- 
nous plants. Other plants return to the soil only what they have taken 
from the soil, while these return, in addition, what they have gathered 
from the air. 

The nitrogen is gathered from the air by means of small nodules 
or tubercles upon the roots and easily visible when the roots of any 
leguminous plant are examined. 

The three leglimes which have thus far proved themselves worthy 
of cultivation in Kansas and suited to Kansas conditions are the Red 
clover, alfalfa, and soy-bean. To these might be added the'cow-pea, 
but, though the latter is much used further south, it is scarcely as 
well adapted to our conditions as the other three. Like the others, it 
gathers nitrogen, but is not so good as a forage«plant. 

The Red clover is grown more or less through the eastern fourth 
of the state. At Manhattan, 105 miles west of Kansas City, it is too 
uncertain to be at all generally used. It is often sown with timothy 
for both pasture and hay. It does not form a permanent pasture, and 
hence must be renewed every few years. Alsike, or Mammoth clover, 
is sometimes used, but has no advantages over Red clover. The 
other two legumes, however, can be cultivated in most parts of Kan- 
sas, and are destined to take their place at the head of the list of for- 
age-plants. 

Alfalfa can be cultivated in all sections of Kansas where the sub- 
soil is not too compact, as is the case with gumbo. This plant is so 
familiar it is not necessary to go into the details of cultivation. The 
reader should consult Bulletin 85 and Press Bulletin 51, Kansas Ex- 
periment Station. Alfalfa is considered to be the cheapest source of 
protein (nitrogen-containing substance) available for the Kansas 
farmer. The botanical department of the Kansas Experiment Station 
has started an experiment upon this plant with a view of increasing 
the amount of nitrogen and of increasing the yield. This is part of 
the series under way looking toward an improvement of various agri- 
cultural plants by breeding and selection. 

The soy-bean is not so well known as the preceding. Beans of 
various kinds are grown in other parts of the world to furnish a ni- 
trogenous constituent in the food of stock, but in Kansas a drought- 
resisting species is required, and the soy-bean seems well adapted to 
our conditions. For a description of the plant, see Press Bulletin No. 
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46, Kansas Experiment Station. It can be used green as a soiling 
crop, but gives the best returns when raised for the seed. The beans 
are ground and fed with Kafir-oom or com. They are rich in oil and 
protein. This plant is also being bred by the Kansas Experiment 
Station with a view of increasing its yield and the quality of the seed. 
Table showing percentage composition of the plants mentioned 
above, together with a few other standard feeding stuffs, for compari- 
son: 
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Presfl Bulletin No. 58.^ Chemical Department. 
December 0, 1899. 

Experiments with Sugar Beets in 1899 and 1900. 

The chemical department of the Kansas Experiment Station has 
completed its analyses of sugar beets grown the past season. The 
seed from which these beets were grown was furnished by the United 
States department of agriculture, and was of prime quality. It was 
on hand early, and furnished to those desiring it immediately upon 
their application. The growing of small isolated plats was discour- 
aged, farmers being urged to plant one-fourth or one-half acre, or to 
nnite in a given locality for the purpose of making a large number 
of tests. 

The experience of the past year seems to show that interest in the 
sugar-beet question is diminishing in the state. Only 105 applied 
for seed, and of these only twenty-two sent in beets. Many who 
failed to send beets were prevented from doing so by causes beyond 
their control. 

The samples analyzed showed an average of 10.89 per cent, of sugar 
in the juice. In 1897 and 1898 the percentages were 11.88 and 11.56,. 
respectively. The average coeflScients of purity were 76, 78, and 73,. 
in 1897, 1893, and 1899, respectively. A number of the samples in- 
cluded in the general average were grown in the vicinity of Fort 
Scott, and from seed not furnished by the Station. These gave an 
average of 10.16 per cent, of sugar and a purity of 70. 

Seed was sent to forty-seven farmers in suflScient quantity to plant 
one-fourth or one-half acre. Of these, twelve sent in samples for 
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analysis. They showed an average of 11.49 per cent, of sugar and 
a purity of 75. 

The best sample analyzed was grown by Abraham Dick, Burrton, 
Kan., and had 15.72 per cent, of sugar and a purity of 89. The 
poorest sample had but 4.33 per cent, of sugar and a purity of 43. 

The results of the past three years confirm those of former years, 
and indicate that while Kansas has produced many individual plats of 
excellent quality she has produced more of inferior quality, and that 
states in higher latitudes are better situated for successful sugar-beet 
production. Doubtless with a better understanding of the conditions 
requisite to success, and a greater willingness to take the pains and 
make the necessary effort to meet these conditions, better beets can 
be grown. The state will always be at a disadvantage, however, and 
with its superb adaptation to com, wheat, alfalfa, and other staple 
crops, it is probably the part of wisdom to leave this crop chiefly to 
other states, except as it is grown for feed. 

However, the Station stands ready to assist all organizations within 
the state which desire to test its capabilities in this direction further, 
and will furnish seed next year to any group of farmers making op- 
plication before February 1. This early application is necessary to 
insure getting the seed from the department of agriculture. Seed 
will be furnished only for the use of such groups of farmers. 

It seems proper to once more caution the^public against hasty and 
ilUconsidered efiPorts to establish beet-sugar factories in this state, or, 
indeed, elsewhere. A thorough test of the beet-producing pbwer of 
the locality, and the disposition of the farmers, should be made before 
a dollar is invested as fixed capital. The Station is ready to do its 
part in all such tests, with an eye single to the ultimate prosperity of 
the state. . j. T. willard. 



rregs Bulletin No. 54.— Fanu Department. 
December d6, 1899. 

Kafir-corn. 

Kafir-corn is grown in every county in Kansas, Secretary Ooburn 
reporting 582,895 acres in 1899 for the state, yet we are in constant 
receipt of letters asking how to raise and how to feed it. 

It has been raised on the Kansas Agricultural College farm for the 
past eleven years. We recommend two varieties — the Bed and the 
Black-hulled White. For the first seven years we raised the Red. The 
Black-hulled White was then introduced, and from 1896 to 1898 we 
grew these two varieties side by side, the Red giving an average yearly 
yield of thirty-seven bushels per acre, and the Black-hulled White 
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forty-three bushels per acre. We now raise the Black-hulled White 
only. In western Kansas many farmers think the Red a little hardier 
in drought. 

Kafir-corn makes, a slow early growth, and should not be planted 
until the ground becomes warm. On cold soils surface planting is 
best ; on warm soils listing does well. Plant in rows 3 to 3J feet 
apart, dropping single seeds an inch apart in the row. Cultivate the 
same as you would for a good crop of com. Many farmers sow Kafir- • 
corn broadcast, cut with a mowet, handle and feed as hay. 

When grown for grain, the heads may be cut off and gathered, if 
the fodder is not wanted. When the fodder is to be used, the cheap- 
est method of harvesting Kafir-corn is to cut and put it up in large 
shocks. 

The College farm is upland. In the eleven years that we have 
grown Kafir-corn there has been but one failure to produce grain. In 
1894 Kafir-corn yielded no grain, but gave two tons of fodder per acre. 
Com the same year yielded us no grain and one ton of fodder per 
acre. The average yield of grain per acre dn the College farm for the » 
past eleven years has been, per year : Kafir-corn, 46 bushels ; corn, 34J 
bushels. Our highest yield per acre in one year has been : Kafir- 
oom, 98 bushels ; corn, 74 bushels. In the western half of the state 
the difference in favor of Kafir-corn is greater, as there, in dry years, 
when com yields onfe to five bushels per acre, the yield of Kafir-oom 
is 25 bushels or more. 

A bushel of com is worth more for feed than a bushel of Kafir- 
com, but on the College farm an acre of Kafir-corn is worth more 
than an acre of com. The average of the results where we have fed 
com against Kafir-corn in fattening hogs shows twelve pounds of 
pork from a bushel of com, and ten pounds of pork from a bushel of 
B^afir-com. This shows for the College farm (upland) an average 
yield of grain per year per acre to produce 460 pounds of pork from 
Kafir-corn, and 404 pounds of pork from com. 

The relative values of corn and Kafir-corn are practically the same 
for beef production as for pork. 

Kafir-corn grain and alfalfa hay make the cheapest combination of 
feeds in Kansas for milk production. 

Kafir-corn meal is especially valuable to feed calves raised on skim 
milk. Its constipating effect offsets the loosening tendency of the 
milk. 

Animals tire of Kafir-corn alone more>quickly than they do of com 
alone, but combined with other feeds they relish it for any length of 
feeding. 

In three experiments in fattening hogs, a mixture of Kafir-corn 
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four-fiftbs and soy-beans one-fifth gave a gain per bushel of feed of 
over thirty-six per cent, more than Kafir-corn alone. Hogs fed Kafir- 
corn and alfalfa hay gained ninety-one pounds each, while hogs fed 
Kafir-corn alone gained fifty- two pounds each. Hogs fed Kafir-oom 
and five pounds of skim milk each per day gained sixty-six pounds 
per hog, while those fed Kafir-corn alone gained forty-two pounds 
each. 

Kafir-oom is our best drought-resisting grain feeding crop, and our 
heaviest yielder on poor soils. We recommend it in place of com for 
the uplands of eastern. Kansas, and for all soils in western Kansas. 
When this recommendation is followed, and the Kafir-corn is fed 
with drought-resisting feeds rich in protein, the beef, pork and milk 
production of Kansas in dry years will be equal to that of our best 
years now, without more acres being planted. 



Press BaUetln No. 50.— Botanical Department. 
January 2, 1900. 

Plant Breeding by Bud Selection. 

In Press Bulletin No. 8 of the Kansas Experiment Station, and in 
3ther places, I have indicated the methods used in breeding plants by 
eed propagation. I wish now to call attention to the subject indi- 
cated in the title — a subject familiar to florists, but scarcely so to the 
general public. 

All plants are made up of a succession or colony of shoots, origin 
nating in buds. These shoots show as much tendency to vary as do 
seedlings. The degree of variation is not usually as great, since the 
latter unite the qualities of two parents, while the former are the 
product of one parent. Nevertheless, sudden and marked bud varia- 
tions are not uncommon. As a matter of fact, many of our cultivated 
varieties have originated from bud sports. The nectarine came from 
a branch of the peach. A French horticulturist gave, in 1865, a list 
of 154 commercial varieties which had originated by bud variation, 
while Professor Bailey estimates that there are over 300 such sorts 
grown at present in our own country. 

In plants like the apple, which are widely dispersed by means of 
graf tage, there is more or less departure from the original type. The 
Newtown Pippin, which originated in Long Island, has varied in 
Virginia into the Albemarle Pippin — a poorer keeper than the origi- 
nal. In the Northwest it has varied into a form which has five ridges 
at the apex, while in Australia it is so different as to have been re- 
named the Five-crowned Pippin. 
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Professor Bailey grew the Chilian strawberry in his garden two years, 
during which time the new plants varied into a form indistinguish- 
able from the ordinary cultivated sort, thpugh quite different at first. 
Many other instances might be cited of plants propagated by vegetative 
methods which have varied into distinct vaiieties. Florists and hor- 
ticulturists are constantly on the watch for "sporting" shoots. When 
the sport is desirable it is fixed by vegetative propagation. Many 
forms with cut leaves, variegated foliage, weeping habit, double flow- 
ers, flowers of diiBfercnt color from type, and others, have been pro- 
duced in this way. From the above, it will be seen that bud variation 
is a fact well recognized among horticulturists, especially florists and 
growers of ornamental shrubs and trees. I wish especially, however, 
to call attention to the good results following bud selection in ordinary 
propagation. While a sudden and marked variation from the type 
(usually called a "sport") is an exception, yet slight, though recogniz- 
able, variation among shoots on a tree is the rule, and these variations 
tend to perpetuate themselves, though they sometimes revert, as do 
seedlings. Our orchard fruits would be improved more rapidly if 
there were more C€ire used in selecting the scions, buds, or cuttings 
from those individuals which have proven themselves to be in advance 
of the average. Not only should buds be selected from proper indi- 
viduals, but even from a particular branch. Small fruits can be easily 
improved in this way. 

The common practice of plowing up or digging up at random the 
young plants from a strawberry bed is not conducive to improve- 
ment of the varieties. The most successful growers are learning that 
it pays to select from the best individuals each generation. In fact, 
it is advisable to keep a patch on purpose for breeding. Of course a 
grower cannot take time to select individual plants for his customers, 
but he can select his breeding plants each year from the best plants 
of the preceding year, and thus gradually improve his breeding plants, 
and, through them, the general crop. A. s. hitch(X)CK. 



Press BuHetin No. 56.— Chemical Department. 
January O, 1900. 

Digestion Experiments witti Kafir-corn Stover and Kafir-corn 

Meal, 

Among the digestion experiments conducted by the chemical de- 
partment of the Kansas Experiment Station are two upon Kafir-corn 
stover and Kafir-corn meal. The Kafir-corn stover, viz., the entire 
stalk without the heads, was well cured, of good quality, and had been 
cut fine with an ensilage cutter before being fed. The Kafir-com 
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meal was very finely ground and of good quality. The animal used 
in the experiment was a two-year-old grade Hereford steer, and a good 
feeder. In each experiment the feeding was divided into two periods 
— one of seven days in which the excrement was not collected, fol- 
lowed by one of seven days in which the excrement was collected and 
saved for analysis. 

The results obtained are presented in the following table. For 
convenience in making comparisons, similar figures for com-stover 
and corn-meal, calculated to the dry substance, from a table found in 
Henry's book on "Feeds and Feeding,'' are introduced into this table. 

TABLE I. Percentage digestible nutrients in water-free substance. 





Total 
solids, 
exclud- 
ing asb. 


Grade 
protein. 


Carbo- 
hydrates. 


Pat. 


Nutri- 
tive 
ratio. 


Kaflr«com stover • 


57.50 
72.50 
58.50 
88.14 


8.49 

7.ao 

2.86 

8.72 


52.79 
65.20 
54.46 

74.62 


1.25 


1:1S.9 


Kaflr-com meal 


1: 8.9 


CorD*fitfOVdr •••• .•••••••••.•••••••••••..•••• 


].18 
4.80 


1:20 


Com*meai 


1: 9.8 



A study of the table shows that 100 pounds of dry Kafir-corn stover 
contains one pound less of digestible matter than the same amount of 
corn stover. The nutritive ratio of a ration of this feed, however, is 
much narrower than the nutritive ratio of a ration of corn-stover, and 
therefore we may safely conclude that the feeding value of Kafir-corn 
stover is fully equal to that of corn-stover, if not greater than it. 

One hundred pounds of Kafir-corn meal contains 15.6 pounds less 
digestible matter than the same amount of corn-meal. A ration of 
Kafir-corn meal furnishes a somewhat narrower nutritive ratio than 
one of corn-meal, and the difference between their feeding values 
ought to be reduced more or less by this factor. Practical feeding 
experiments made by this Station and reported upon in Bulletin No. 
61 and Press Bulletins No. 7 and No. 37 show the difference to range 
from 6.7 per cent, to 28.8 per cent, in favor of corn-meal. The aver- 
age is 15.6 per cent., while our digestion experiment shows corn-meal 
21.5 per cent, better, calculated upon the basis of the total digestible 
matter in the Kafir-corn meal. None of these experiments are con- 
clusive, however, and more work in the future will be required to de- 
termine to what extent the narrower nutritive ratio of Kafir-corn meal 
can compensate for its greater indigestibility. 

In the above table the figures representing the digestibility of corn- 
stover and corn-meal are averages of the results of many experiments, 
while those for Kafir-corn stover and Kafir-corn meal are the results 
of but one experiment. The Oklahoma station has been working on 
the digestibility of Kafir- corn, and they have published results in 
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Bulletin No. 37 of that station. In the table below we give their re- 
snltfl along with ours, and also an average of the two. In this table, 
as well as the first one, we have calculated results to a basis of the 
water-free substance. 

TABLE II. Percentaffe digestible nntrieDts in water-free subatanoe. 





Kaflr-oom stover. 


Kaflr-com meal. 




Protein. 


Carbohydrates 
and fats. 


Nutritive 
ratio. 


Crude 
protein. 


Carbohydrates 
and fat. 


Nutritive 
ratio. 


Kansas station 


8.49 
1.83 


55.54 
54.18 


1:15.9 
1:29.6 


7.30 
6.62 


65.20 
64.63 


1:8.9 

1:9.8 


Averages 


2.66 


M.86 


1:20.7 


6.96 


64.92 


1:9.3 



R. W. CLOTHIER. 



Press Bulletin No. 57.— Veterinary Department. 
Jannary 2S, 1900. 

Protective inoculation against Biacicieg in Cattle. 

During the year 1899 and part of the year 1898, the veterinary de- 
partment of the Kansas Experiment Station has sent out material 
BuflScient to inoculate about 100,000 head of susceptible cattle. This 
material was sent free to all applicants owning cattle in KansM. The 
object of the experiment was to study the value of protective inocu- 
lation, the best methods of inoculation, and the prevalence and extent 
of blackleg in Kansas. The results, in brief, are given below. A 
preliminary bulletin on this subject is in preparation and will soon 
be ready for distribution. 

Extent, — Blackleg exists in practically every county of Kansas. 
We have definite reports to this effect from all but seven counties. 

Occurrence, — The disease occurs in cattle of all ages and both 
sexes. The most susceptible age is six to thirteen months. Human 
beings are immune. 

Mortality, — In 1896 the death-rate from blackleg was J of 1 per 
cent, of the entire cattle herds of Kansas ; in 1897 the death-rate 
was slightly greater ; and in 1898 the death-rate was nearly twice as 
great as in either of the two preceding years. This means that the 
state of Kansas, in 1898, lost at least 1\ per cent, of 2,000,000 cattle 
( this is exclusive of milch cows). This would-be a loss of 30,000 
cattle, with a value of at least $600,000. This loss could have been 
almost entirely prevented. In single herds the death-rate varies from 
a fraction of 1 to 100 per cent. During 1896, 1897, and 1898, 40 per 
oint. of all cattle owners in Kansas sustained losses from blackleg. 
In 1898, out of 541 cattle owners, 100 owners lost over 4J per cent. 
of their entire herds, comprising 26,693 animals. In 1899, 146 cat- 
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tlemen report an average loss of over 6 per cent, of their entire 
herds. 

Treatment, — Curative treatment is not practicable, for many rea- 
sons. 

Prevention, — Vaccination is the only successful preventive meas- 
ure known. 

Vaccination, — True vaccination consists in the artificial produc- 
tion of a mild form of blackleg, from which the animal recovers and 
becomes immune to further attacks. If properly vaccinated, over 99^ 
per cent, of susceptible animals can be saved. 

Place of Vaccination, — Animals may be vaccinated in the end of 
the tail, shoulder, ear, and other places. The loss from blackleg and 
other causes as a result of vaccination in the shoulder, thigh, ear, etc., 
is about one-third of one per cent. The loss resulting from tail inocula- 
tion is less than one-tenth of one per cent., a showing decidedly in 
favor of tail inoculation. Tail inoculation is a little more diflScult to 
perform, but pays best on small and valuable herds. 

Immunity produced by vaccination lasts about one year, but tho 
time varies with the age of the animal at the time of vaccination and 
with other conditions. All animals above three months old and be- 
low the age of thirty to thirty-six months should be vaccinated every 
year. If cattle begin dying before the end of a year after vaccina- 
iion, revaccinate immediately. For further information, address Dr. 
Paul Fischer, Veterinarian, Experiment Station, Manhattan, Ean. 



Press BaUetin No. 5S.~ Botanical Bepartment. 
January 30, 1900. 

Questions about Forage^plants. 

The Experiment Station of the Kansas Agricultural College wishes 
to obtain information concerning the best methods of growing our 
cultivated grasses and forage-plants. We wish to have the coopera- 
tion of our correspondents through the state, and ask if you will kindly 
give us your experience with any of the forage-plants mentioned in 
the list below. 

We append an outline which will aid in giving your results. It is 
intended to issue a bulletin embodying the results of the inquiries, 
and all our correspondents will receive due credit at that time. In- 
formation is especially desired upon the following points : 

Method of preparing the soil and planting the seed. 

Amount of seed per acre. 

State if it is advisable to plant a mixture, aud, if so, what mixture is most 
suitable for the purpose. 

What kind of soU is preferred ? 
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What treatment do you give the crop the first year ? 
State whether the crop is raised for hay or pasture. 
If for hay, at what stage should it be out ? 

If for pasture, at what eeason can it be used without damaging the pasture ? 
For what kind of stock is the crop best adapted ? 

How many years will a field yield profitable crops, or how long can it be pas- 
tured? 

Here is a list of cultivated grasses and forage-plants more or less 
grown in Kansas : 

Pasture Orasses. — Timothy, orchard-grass, English blue-grass, 
Kentucky blue-grass, Texas blue-grass, redtop, Johnson grass, Awn- 
less brome-grass. 

Fodder Grasses. — Millet (Hungarian, German, Italian, or Com- 
mon), Pearl millet, Texas millet, Indian millet, cane, or sorghum. 

Clovers,— ^^d. clover. White clover, Alsike clover, Mammoth clover. 

Address A. S. Hitchcock, Botanist, Kansas Experiment Station, 
Manhattan, Kan. 



Press Balletln No. 50.— Botanical Department. 
February 6, 1900. 

How to Test the Vitality of Garden Seeds. 

It is well known that the vitality of seeds diminishes rapidly with 
age. Dealers sometimes keep seed over from one season to another, 
and, if the vitality is too low, may mix fresh seed with this. Low 
vitality may not be due to age, but to unfavorable conditions at time 
of harvesting or to immaturity. In any case, it is well to determine 
the vitality before planting. While it requires some experience to 
determine the impurities in seeds, the farmer can at least test his 
seed for vitality. 

A cheap and convenient form of apparatus for testing the vitality 
of seeds at home is the following : Choose two earthenware plates of 
the same size. Cut out two circular layers of flannel somewhat 
smaller than the plates. Between the two layers of flannel place 100 
seeds of the variety to be tested. Moisten the flannel with all the 
water it will absorb. The two layers of flannel are placed in one 
plate and covered with the other and set in a warm place. If the 
flannel is thin, several pieces should be used, in order to absorb suflS- 
cient water. Other kind of absorbent cloth or blotting paper can be 
used, but thick flannel is rather more satisfactory. At the Kansas 
Experiment Station we have used damp sand for a seed-bed with 
good success. The dishes should be placed in a room which is kept 
warm at night, or at least where the temperature does not fall to 
freezing. The flannel should be kept moist by the addition of more 
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water when necessary. Some seeds will commenoe to germinate by 
the third day. Each day an examination should be made, and those 
seeds which have germinated should be recorded and removed. For 
practical purposes^ two weeks is a suflScient time for the test. The 
results obtained may be considered as representing the per cent, of 
vitality under favorable conditions. The per cent, germinating in 
the ground is likely to be less. In counting out the 100 seeds, care 
should be taken to discard poor or shriveled seeds and the seeds of 
weeds or other plants which may be present. 

Grass seeds require as much as three weeks, and seeds of some 
trees a still longer time. Beet balls contain from three to seven seeds. 
With very small seed, it may be necessary to provide for the circula- 
tion of air by placing small pieces of wood between the layers of cloth 
among the seeds. With most varieties of garden plants the majority 
of seeds should germinate within a few days after the first sprout ap- 
pears. If the period of germination extends over a longer time, it 
shows that the vitality of the seed is low. Seeds of the carrot family 
and some melon seeds may not show as high results in the germinat- 
ing dishes as they do in the ground. Below is given a list of common 
seeds, with the average number of years that they will retain their 
vitality (taken from Professor Bailey's Horticulturists' Rule Book). 

Bean, 3. Cucumber, 10. ParsDip, 2. Tomato, 4. 

Beet, 6. lodiao corn, 2. Pea, 3. Tillrnip, 5. 

Cabbage, 5. Lettuce, 5. Pumpkin, 4. Watermelon, 6. 

Carrot, 5. Muskmelon, 5. Radish, 5. 

Celery, 8. Onion, 2. Summer squash, 6. 

A. B. HITCHCOCK. 



PreM BaUetln No. 60.— Farm DepartmeBt. 
February o, 1900. 

Gophers and Crab^grass versus Alfalfa. 

The two enemies of alfalfa, after it is once established, are the 
pocket-gopher and crab-grass. The pocket-gopher digs its runs three 
to four inches under the surface, cutting off the roots which happen 
to lie in its path, but, worst of all, it throws up a chain of mounds 
along the run which render mowing very diflScult. If unmolested, 
this pest will carry on its depredations to such an extent that the field 
will have to be plowed up. They also feed on the alfalfa roots. 

No preventive has been found. Trapping may be employed against 
them, but it is tedious and generally unsatisfactory. Poisoning is 
perhaps the easiest and most satisfactory method of destroying the 
gopher, and if properly done they may be almost entirely exterminated. 
To poison them, as soon as a fresh mound is seen, get some potatoes 
and cut them as they are usually cut for seed. A bottle of crystal- 
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lized strychnine, which may be obtained by any adult at a drug-store, 
at fifty cents per bottle, should be at hand. Then, with a pocket- 
knife or old case-knife, slit the pieces and drop a crystal of strychnine 
not larger than a wheat grain in the slit, so it ^11 lodge near the mid- 
dle of the potato. The potato being moist, the strychnine wiU soon 
be dissolved and carried all through it, and it should be used as soon 
as poisoned. Take a spade and a wagon rod and the potatoes and 
proceed at once to the "gopher patch." With the rod poke in the 
ground around the fresh hill until the run is located, and open with 
the spade. Drop in a potato, cover up, and proceed to the next hill. 
Q-ophers are very fond of potatoes. One dose usually kills the gopher. 
If too much strychnine is used, or the potatoes are not used as soon 
as prepared, the poison is not so effective. If the field is gone over 
once a week, the old hills leveled down and the new ones given a po- 
tato, the gophers' work will soon be very much lessened. Now and 
then one will be too smart for the potato and will keep at work. Try 
to trap him. 

For Tjrab-grass, in the spring, just before the alfalfa gets started, 
take a disk, set it nearly straight, and thoroughly disk the field, going 
both ways, and leave it in good shape to put in oats. This loosens 
up the ground, splits the old crowns, thereby thickening the strfnd, and 
giving the alfalfa new life, so that it grows in spite of crab-grass. 

Many successful alfalfa raisers disk the alfalfa fioJds every two 
years, whether the crab-grass bothers or not, and consider it very 
beneficial. Alfalfa should never be put in a field that is foul with 
crab-grass. First clean the field by growing small grain or summer 
fallowing, and then use the disk after it appears in the field. Care 
must be exercised in using the disk if the field is young, but at any 
time it will stand more of such treatment than would be supposed. 

J. G. HANEY. 



Press Balletln No. 61.— Horticultural Department. 
February 18, 1900. 

Salsify, or Oyster Plant. 

Vegetable oyster, or salsify, is a most valuable addition to the list 
of cultivated vegetables, but at present is little known and scarcely 
appreciated. It is not a native of America, so far as is known, but is 
indigenous to the southeastern counties of England, where it grows 
in the meadows. Nothing from the ordinary sources of information 
can be found as to its introduction into this country, but it is not well 
enough known to indicate that it has been long in cultivation. Hen- 
derson, in his " Gardening for Profit," says that, although the consump- 
tion is limited, the prices are high and remunerative, and that the 
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amount grown is increasing. Whether or not it should be grown ex- 
tensively is a question that the demand for the vegetable will settle, 
but there is no question whatever that it is worthy of oultivation for 
family use in every vegetable garden. 

Botanically it bears the name Tragopogon porrifolius Linn., be- 
longing to the Compositae, and is a biennial plant. The varieties Long 
White and Sandwich Island have been tested by the horticultural de- 
partment of the Kansas Experiment Station. , There was little differ- 
ence in the total yield, Sandwich Island being ahead, but the roots of 
Sandwich Island had fewer laterals and were smoother. Where a 
good stand, the yield was very nearly a pound to the foot of row. 

Salsify is easily grown, may be cultivated without trouble, and is 
easily stored for winter use. The seeds are sometimes planted with 
a drill, but on account of being so sharply curved at the ends it is 
rather diflScult to obtain an even distribution in this way, unless they 
are very thoroughly cleaned. They may be planted thickly, to be 
thinned later on, or the seeds may be dropped from four to six inches 
apart in the first place. The soil should be rich, but with well-rotted 
manure worked deep and thoroughly. Upon the perfect condition of 
the soil depend the straightness and smoothness of the roots, there 
being a tendency to branch were fresh manure is applied. The 
plants should be cultivated as parsnips are. They are very hardy, 
are not affected by frost, and may be left in the ground all winter 
without harm. But to have the roots ready for use they should be 
dug in the fall and stored away in soil or sand where the temperature 
is low. If exposed to the air the roots become shriveled and tasteless, 
and are without value. 

Salsify may be prepared for the table in many appetizing ways. 
When the flower-stalks are used they should be prepared like aspara- 
gus. This part of the plant is, however, little used. The root is the 
portion for which it is usually cultivated. These are said to possess 
qualities which make this one of the most healthful of vegetables, 
ranking even above the dandelion root in the excellence of its medici- 
nal qualities. The root is a rather diflScult one to dress for cooking, 
as it is filled with a milky juice that is sticky and darkens the hand, 
unless the utmost care is exercised in handling them. This milky 
juice, however, is the most valuable portion, and on account of its 
flavor and medicinal qualities should not be lost. On this account, 
where the roots are smooth and of good size they may be boiled 
without scraping and the skin removed afterwards. Their flavor quite 
strongly resembles that of oysters, and they will be found appetizing 
used in any way that oysters may be cooked, yet in no way can they 
be said to quite equal the oyster. The following recipes for prepar- 
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ing salsify for the table have all been tried, and are warranted to be 
excellent : 

Salsify Soup, — Prepare white sauce for soup as follows: One level table- 
spoon of butter; one level tablespoon of flour; one-half teaspoon of salt; one 
saltspoon of pepper; one cup of milk. Combine salt, pepper, and flour. Have 
butter melted in saucepan ; stir in flour till smooth, then add hot milk gradually, 
stirring five minutes. Thin to consistency required. Boil the salsify, slice into 
pieces one-fourth of an inch thick, and add to the white sauce. Serve hot. 

Scalloped Salsify. — Boil the salsify and slice into thin pieces. Crumble 
a quantity of cracker crumbs. Put in a basin a layer of cracker crumbs, then a 
a layer of salsify; spread over this bits of butter and sprinkle with salt and pep- 
per. Repeat until the dish is full. Moisten -with milk or cream, and bake. Serve 
hot. 

Salsify Croquettes. — Boil the salsify, slice lengthwise, and cut into pieces 
one and one-fourth inches long. Roll these pieces alternately in egg and bread 
or cracker crumbs until thickly coated. Fry brown in hot butter or lard. Serve 
hot. 

Salsify Croquettes. — Boil the salsify, mash, season with butter, pepper, and 
salt, roll in egg and bread or cracker crumbs. Fry brown in hot butter or lard 
and serve hot. 

Creamed Salsify. — Boil the salsify, slice in small pieces, and serve hot with 
a dressing of cream, with salt and pepper. a. dickens. 



Press BuUetlift No. 62.— Farm Department. 
Marcb «» 1900. 

Tame Grasses for Kansas. 

We are receiving inquiries from all parts of the state in regard to 
the best grasses for permanent pastures and meadows. There are no 
tame grasses that are permanent in Kansas except in a narrow strip 
along the eastern border of the state. In this strip the same grasses 
do well that are the standard field grasses of Missouri and Illinois. 
West of Topeka the only permanent grasses are the wild prairie- 
grasses, and it will pay the farmer who has native sod to care for it 
well. 

No grass equals alfalfa for hay for steers, dairy cows, young stock, 
hogs, and sheep, nor for pasture for horses and hogs. 

The College farm is 118 miles west of Kansas City, and is all up- 
land. Tame grasses have been grown here since 1873; nearly all 
known kinds have been tested, and many kinds have been tried re- 
peatedly. Of all the hundreds of kinds tested, we can recommend 
but two grasses for field seeding — orchard-grass and English blue- 
grass; and but one other for trial on a small scale — Bromus inermis. 
While many others have made satisfactory growth for one to three 
years, all the varieties tested except the ones mentioned have finally 
totally failed. Timothy does well in a wet year, but in a dry year 
every plant in a field dies. Tall Meadow oat-grass will sometimes 
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give a profitable yield for two or three years, and then die from 
drought. Kentucky blue-grass lives for years, but supplies feed only 
in wet weather. Johnson grass furnishes no pasture until June, 
gives a moderate jdeld of coarse hay, and in a severe winter is entirely 
destroyed. 

Orchard-grass has been grown on the Kansas Agricultural College 
farm in large fields since 1875, and has successfully withstood all 
droughts, fljoods, heat and cold since that date, except during the win- 
ter of 1886-*86, when all orchard-grass on the College farm but that 
in one field was killed by the severe cold. The orchard-grass not 
killed was seeded in 1885. This has been pastured or mowed each 
year since, and is apparently in as good condition to-day as at any 
time in its growth. This record shows but"t>ne season in twenty-five 
years in which orchard-grass has been seriously injured. 

English blue-grass has been grown in fields on the College farm 
since 1879, and has withstood all extremes of climate except in the 
fateful winter of 1885-'86, when all seedings of this grass were killed. 
It suffers more than orchard- grass from drought, but is not so cocuBe, 
and many farmers are using English blue-grass and clover for hay on 
account of its fine quality. 

For pasture and for hay, where alfalfa is not wanted, we sow, per 
acre, orchard-grass twenty pounds, English blue-grass fifteen pounds, 
and, if the season is favorable, Red clover two to three pounds. We 
seed with a press- wheel drill, about the middle of April, on thoroughly 
prepared ground that has been allowed to settle after plowing. Seed 
without any other crop and mow the weeds the first summer. Pas- 
ture from this seeding stands drought and heavy pasturing well, 
hmishes early and late feed and good pasture in midsummer, unless 
Irought is severe, when it dries up, to start up again vigorously when 
rain comes. 

Grass from this seeding is ready to cut early in June, in favorable 
seasons will give a second cutting, and in all seasons may be safely 
pastured after the first crop of hay has been removed. Orchard-grass 
cut in blossom makes fairly good hay ; cut when ripe, the hay has 
about the same feeding value as rye straw. 

JSromus inermis has been grown for nine years on the College 
farm on a small scale, and has withstood the severest drought and 
cold during this time. It quickly forms a thick sod on upland, starts 
early in the spring and grows late in the fall, drying up during 
drought. It gives a fair yield of second-quality hay, and promises 
well for pasture and hay for the western half of the state. It has not 
been sufficiently tested to be recommended for large fields, but we do 
advise a trial of not more than five acres. h. h. cottrell. 
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Press Balletin No. 6S.— Farm Department. 
March 6» 1900. 

Bromus Inermis. 

Seed men are pushing this grass through their catalogues, and are 
ascribiog to it so many good qualities that Kansas farmers are becom- 
ing interested, and are writing for what information we can furnish on 
the subject. 

This grass has been grown on the College farm on small areas since 
1891. It has withstood the severest drought and cold we have had 
during these nine years without injury. It dries up during drought, 
but starts growing again rapidly as soon as rains come. We have 
grown it on upland only, and on this land it quickly forms a thick 
sod. It is one of our earliest grasses to start in the spring and stays 
green late in the fall, and will furnish pasture from two to four weeks 
longer in a season than will prairie-grass in this section of the state. 
We have not had a sufficient area to test its ability to stand heavy 
pasturing and trampling, but, judging from the character of the sod 
formed by this grass, it will stand as hard treatment in this respect 
as any tame grass tried. It yields about the same amount of hay as 
orchard-grass or timothy. The hay is of second quality — not bet- 
ter than orchard-greiss hay — and is not particularly relished by farm 
animals. 

We have not made trials of this grass in large fields nor advised 
farmers to try it, because until this year the only seed that would 
girow came from the department of agriculture, and could only be ob- 
tained in small quantities. Prom 95 to 100 per cent, of Bromus in- 
ermis seed purchased of seed men failed to germinate. It was chiefly 
imported seed. This year seed men guaranteed their seed of this grass 
to have good vitality, and we expect to sow it in large fields, and ad- 
vise Kansas farmers to try it on a small scale. 

•From our study of it, Bromus inermis seems to be the only tame 
^rass so far tested that will grow in the western half of the state, and, 
judging from its habits here, it will probably thrive there when a 
stand is secured. It also promises to be a grass that will grow well 
on upland pastures in eastern Kansas where the prairie-grass has been 
killed. 

Like most tough, hardy grasses, Bromus inermis is not of the best 
quality. Judging from our trials of it, no farmer will want it for hay 
(except for horses) who can raise alfalfa. As a pasture, we expect it 
to be found inferior in quality to our buffalo-grasses, or to the blue- 
stem of eastern Kansas, but it can be grown on land where these valu- 
able wild grasses have been killed, and will furnish the best substitute 
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for them that we have yet found. Its early and late growing qualities 
give it one advantage over the wild grasses. 

We would advise sowing from twenty-five to thirty pounds of seed 
per acre, sowing in this section of Kansas about the middle of April 
and in the southern part of the state a little earlier. The ground 
should be free from weeds, thoroughly pulverized, and well settled 
after plowing, before the seeding is done. If the soil is inclined to 
be dry, we would advise packing with some implement like the Camp- 
bell subsurface packer. In dry seasons we have secured good stands 
where the packer was used, with total failures where it was not used, 
all other conditions being the same. We would put the seed in with 
a drill having press wheels. 

These opinions of Bromus inermis are formed from an experienoe 
on small areas. After growing this grass on large fields we may think 
differently of it. 

As the seed is high-priced and the grass a new one, we would not 
advise a first trial of more than five acres. 

(See, also. Press Bulletin No. 47, dated October 24, 1899.) 

H. M. OOTTRBLL. 



Press BnUetin No. •4.— Botanical Department. 
March 13, 1900. 

Prevention of Grain Smuts. 

The smuts of grain are due to a small plant or parasitic fungus 
which gains an entrance to the grain plant at some period in its ex- 
istence after the germination of the seed and grows entirely within 
the body of its host until it is mature, when it forms its spores or re- 
productive bodies in some definite portion of the host, such as the 
seed, as in the case of wheat smut. Since the parasite lives at the ex- 
pense of the plant upon which it grows, the latter is weakened in 
proportion to the amount of smut. The following are of economic 
importance in Kansas : 

Corn-smut, Observations made at the Experiment Station of the 
Kansas Agricultural College show that the average loss from smut is 
two per cent, of the grain crop. But often in certain fields the loss 
may be considerably more, even as much as twenty per cent. There 
is no remedy for the disease. Soaking the seed in chemicals, which 
has occasionally been recommended, is without effect. Unless the 
smut is exceptionally severe, it may not pay to attempt to restrict the 
disease. In severe cases, however, the smut boils should be gathered 
and burned. Fresh manure is favorable to the development of the 
smut. 



Digitized by 



Google 



^ 



October 1900.] Press Bulletins. 47 

Smut of oats. The spores gain an entrance during the germina- 
tion of the seed. If the spores sticking to the surface of the grain 
can be killed, the disease can be almost wholly prevented. To kill 
the spores, the seed is soaked in hot water or in certain chemicals. 
The hot- water treatment is the cheapest, but on small quantities it is 
not so convenient of application as the other method. To apply 
the hot-water treatment, soak the seed oats in water heated to a 
temperature of 133 degrees P. The grain, in about half-bushel 
quantities, is placed in a sack, wire-netting cage, or other closed re- 
ceptacle allowing free access of water, and plunged in the water, 
which should be in a large tub, kettle, or vat. It should be 
kept in the water, being meantime rotated and plunged, about ten 
minutes. A thermometer should be at hand constantly, for if the 
temperature is too high the seed will be injured, and if too low the 
smut will not be killed. It is a good plan to dip the seed first into 
water about 110 to 120 degrees F., so that the hotter water will not be 
so much cooled by the process. After treatment the seed is spread 
out on a floor to dry. 

The secoi\d method for treating oat-smut is to soak the seed for 
twenty-four hours in a solution of liver of sulphur, one and one-half 
pounds in twenty-five gallons of water. Care should be taken to 
completely wet all the grains. The solution should be kept in a 
wooden vessel. 

Stinking smut of wheat. Wheat is. aflfected by two smuts. One, 
the stinking smut, or bunt, remains within the grain and is observed 
only when the covering to the grain is broken, when the interior is 
found to be a mass of black dust or spores. This can be prevented 
by the hot- water treatment, as described for oat-smut, or it can be 
treated as follows : Soak the seed in a solution of copper sulphate 
( bluestone or blue vitriol ) for twelve hours and then for five or ten 
minutes in a solution of lime. The solution of copper sulphate is 
made by dissolving one pound of copper sulphate in twenty-four 
gallons of water. The lime solution is made by slaking one pound of 
fresh quicklime in ten gallons of water. The copper solution must 
be kept in a wooden vessel. 

Loose smut of wheat. The seconc. kind of smut on wheat is the 
oommon, conspicuous sort which makes the whole head a black mass. 
To prevent this kind of smut, soak seed four hours in cold water, set 
away in the wet sacks for four hours more, and then treat with hot 
water as described for oat-smut, but soak at 132 degrees for only five 
minutes. The seed is likely to be injured some, so one-half more 
seed should be used than would otherwise be required. 

A. S. HITCHCOCK. 
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Press Bulletin No. 65.— Entoinol«>sloaI Department. 
Marob SO, 1900. 

Horn^fly Remedies. 

During the past year the department of entomology of the Kansas 
Experiment Station made extensive trials of a number of horn-fly 
traps and repellent mixtures for the purpose of finding some means 
of furnishing protection to stock from the horn-fly at a reasonable 
cost. In no cases were the fly-traps eflFective, but with the mixtures 
more satisfactory results were obtained. 

It is quite evident from the experiments that a large number of 
horn-fly remedies are not as effective in this state as they are claimed 
to be in others. For instance, fish-oil ceases to be a repellent here 
before two days have passed, while elsewhere it is said to repel for a 
longer period, from two to six days. The greatest objection to the 
use of so many of the horn-fly remedies is that the resulting benefits 
are not proportionate to the cost. In some cases the remedies were 
entirely useless. One of the best remedies on the market, in order 
to be reasonably effective, had to be applied every day,, and in such 
large quantities as to make a cost of twenty cents for each applica- 
tioD for one cow, a sum greatly exceeding in value all the benefits de- 
rived from the use of the mixture. 

Of a number of remedies of our own compounding that were tested, 
we have selected one which for cheapness and effectiveness seems de- 
serving of a more extensive trial. It is not as satisfactory as we 
would like it to be, but it is considerably cheaper, as effective and 
often more lasting than fishoil, which, in our opinion, is one of the 
best of the horn-fly remedies. It is made as follows: Pulverized 
resin, 2 parts, by measure ; soap shavings, 1 part ; water, J part ; fish- 
oil, 1 part ; oil of tar, 1 part ; kerosene, 1 part ; water, 3 parts. Place 
the resin, soap shavings, J part of water and fish-oil together in a 
receptacle and boil till the resin is dissolved. Then add three parts 
of water, following with the oil of tar mixed with the kerosene. Stir 
the mixture well and allow it to boil for fifteen minutes. When cool 
the mixture is ready for use, and should be stirred frequently while 
being applied. 

The mixture costs about thirty cents a gallon. Prom one-eighth to 
one-half pint is sufficient for one application. To apply the mixture, 
a brush is essential. We find nothing more satisfactory than a large 
painter's brush. At first it is well to make an application for two or 
three days in succession. Afterwards an application every other day 
will suffice. Cows, in standing in water and mud, running through 
weeds and brush, and rubbing against trees, often remove some of 
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the mixture. In this case it is well to retouch the unprotected parts. 
It is often more economical not to attempt to protect the entire ani- 
mal, but only those parts not reached by the head or tail. This mix* 
ture is very sticky, and for this reason is not recommended for horses. 
It is perfectly safe, and in no case has it appeared detrimental to 'the 
health of the animal. 

There are those, perhaps, who may not want to take the trouble to 
make the above mixture. In this case we recommend fish-oil, which 
oan be purchased at any drug-store. It also has to be applied with a 
brush, and at the rate of one-eighth to one-half pint for each appli- 
sation. The cost of the fish-oil would be greatly reduced if farmers 
would combine their orders and purchase at wholesale rates. 

We often receive inquiries for some mixture to protect horses. It 
must needs be of sucl^ a nature as will not mar the appearance of the 
horse or prevent his being curried. It seems difficult to obtain a 
mixture that possesses lasting with safe qualities. The following 
remedy is the best that we have tried. It is safe, and does not gum 
the hair, and is effective for three or four hours, and even longer. It 
is made as follows : Fish-oil, 2 quarts ; carbolic acid (crude), 1 pint ; 
pennyroyal, 1 ounce ; oil of tar, 8 ounces ; kerosene, 1 J quarts, or 
enough to make one gallon of the mixture. This will cost about 
eighty cents a gallon, and must be applied with an atomizer, not with 
a brush. An atomizer costs about $1.50, and can be obtained at any 
hardware or drug store. It is very economical in the use of the mix- 
tore, and enables one to make a very quick application. 

Whether or hot it is profitable for one to go to this expense in pro- 
tecting his stock is a question which the individual must decide for 
himself. In experimenting with a small dairy herd, it was very appar- 
ent that the saving of milk and butter-fat from the use of horn-fly 
mixtures more than paid for the cost of such protection, without tak- 
ing into consideration the increased comfort of the animals. Those 
intending to use horn-fly remedies should experiment upon a small 
scale first, to decide what mixtures are effective and profitable. Do 
not continue to use a mixture because it is widely advertised, but 
rather because you yourself have found it to be efficacious and 
profitable. p. J. parrott. 
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Press Bulletin No. 66.— Sntomoloffioal Department. 
March 27» 1900. 

Causes of Failure in Spraying. 

A belief exists in the minds of some fruit-growers that recom- 
mended methods for the destruction of the codling-moth are worth- 
less ; that spraying with arsenic compounds has proven of no avaiL 
Disregarding the opposition of some whose ill-chosen statements fur- 
nish their own refutation^ we must still admit that trials of spraying 
methods by our fruit-growers have too often resulted in apparent 
failure, and, in consequence, have measurably destroyed confidence in 
these methods. 

These reported failures may have come from one of several causes: 
First, an exaggerated idea of the results to be/)btained by spraying 
has led to anticipations of a degree of success not warranted by the 
experience of the most successful experimenters. Second, proper 
spraying demands such close adherence to several indispensable 
points of practice that even careful men may fail through oversight 
of these particulars; or, finally, the adverse report is made without a 
just estimate of the result of the experiment ; for it will be granted 
that a true judgment of the degree of success can only be had by the 
comparison of trees treated with trees untreated in the same surround- 
ings, and this comparisoh lacking, the estimate of success or failure 
is altogether a matter of opinion, and not to be admitted as evidence. 

As to the first : No one qualified to advise in the matter will claim 
that a single season's trial of spraying against the codling-moth can 
alone bring perfect success, especially where the neighboring fruit- 
growers do not follow the same methods, and where these have not 
been practiced for several years together, or long enough for the cu- 
mulative effects to become apparent. It must also be remembered 
that it is only the worms of the first brood that are killed by the 
spraying, however effectually done, while from the individuals escap- 
ing this attack come the moths that are the parents of the worms that 
spoil the apples at maturity. 

Moreover, spraying alone, though successful within its own limits, 
cannot insure the fullest product of perfect apples without the con- 
current practice of other methods looking to the final reduction of the 
numbers of the pest. The most important of these associated meth- 
ods is the banding 6t the trees and the destruction of the attracted 
worms every ten days, from the fall of the first wormy apple till the 
fruit is all in the bin ; the second is the immediate destruction of all 
fallen wormy fruit ; and the third is the destruction of as many as pos- 
sible of the worms wintering over under bark scales, in old birds'- 
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nests, in cracks in apple-bins or barrels, or elsewhere in the fruit- 
room. These associated practices are not to be expected to show 
their fnll results in the season in which the work is done, though the 
immediate value of the &rat is considerable as a means of reducing the 
number of worms of the second or later broods of the same season. 

It is also possible that some of the reported failures are referable 
tothe^useof adulterated or low-grade poison. In several states the 
experiment stations find greatly inferior samples of Paris green on the 
market ; and, while tests made at the Kansas Experiment Station a few 
years ago showed a fairly uniform high grade in samples analyzed, it is 
quite possible that those at present in our market may be found de- 
fective, as has been reported from neighboring states. 

It is the purpose of the Kansas Station to repeat this year its former 
careful tests in spraying, if the apple crop gives opportunity, and we 
hope to be able to correct, by fresh evidence, the idea hastily expressed 
in some quarters, that spraying against the codling-moth is time and 
money wasted. 

Meantime, we advise strongly that every fruit-grower continue his 
efforts to destroy the apple pest by all possible means. Especially 
should he continue spraying, and with careful attention to the condi- 
tions needful to success. It is only by perseverance in a united effort 
on the part of the orchardists that the apple crop may be brought to 
to its condition of highest profit. B. a. popbnoe. 



PreM BuUetIn No. 117.— Botanical Departincnt. 
April 24, 1900. 

The Cultivated Catalpas. 

The Experiment Station of the Kansas Agricultural College having 
received numerous inquiries in regard to catalpas and the characters 
by which the different species can be distinguished, this opportunity 
is taken to give descriptions of the forms commonly cultivated. 

Catalpas are well known and easily distinguished from other trees 
by their large, .heart-shaped, opposite or whorled leaves ; showy, ir- 
regularly bell-shaped, white or yellowish flowers, more or less dark- 
spotted ; and the long, slender seed-pods, which contain numerous flat, 
winged seeds. 

The wood is very durable and much used for fence-posts and rail- 
way ties. Catalpas are propagated by seeds sown in the spring or by 
cuttings from the ripe wood. 

There are three species in common cultivation : 

Cbignonioidea Walt. {C. syringcefolia Sims). A rather small 
tree, native of Southern states as far north as Tennessee, and planted 
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farther north. Leaves downy beneath. Flowers about two inches in 
diameter, white, with two yellow stripes within, and spotted purplish- 
brown. Pods about two-fifths of an inch wide when flattened out, 
and a foot or more long, 'with thin walls. 

There are some garden varieties, such as aurea, with yellow leaves ; 
nana (sometimes improperly called 0. hurigei), a bushy form; and 
purpurea, with young leaves purple. 

C. apeciosa Warder. Grows to be a larger tree and is more hardy 
in the North. This seems to be the commonest species cultivated in 
Kansas. It can be distinguished from the preceding chiefly by the 
flowers and fruit. The flowers are larger, two and one-half inches in 
diameter, much less spotted within, and fewer in a cluster. The pods 
are thicker and three- to four-fifths of an inch wide, and With consid- 
erably thicker walls and somewhat larger seeds. Its natural range is 
from southern Illinois and Indiana to Mississippi and Louisiana. 

(7. ovata Don. (C, kaempferi S. & Z.) A low' tree, about twenty 
feet high, native of China. Hardier than the two preceding. Flowers 
smaller, only about an inch in diameter, yellow, with orange stripes 
inside and dark violet spots. The leaves are usually more or less 
angled at the sides and are nearly or quite smooth at maturity. The 
pods are very long and slender, only about one-fifth inch in diameter. 

The species all flower in June. In addition to the above there is 
a hybrid, between C. bignonioides and C\ ovata, called Teas' Japan 
Hybrid (also called (7. hybrida). It is a profusely flowering and hardy 
tree. a. s. hitchcock. 



J*re88 BaHetfn No. •S.-Kntomologrlcal Department. 
May \4y 1900. 

The Buffalo TreC'topper. 

Numerous inquiries received by the entomological department of 
the Kansas Experiment Station from different parts of this and 
neighboring states, accompanied by specimens of apple twigs and 
branches showing the work of the buffalo tree-hopper, lead us to be- 
lieve that the apple-growing public is becoming awakened to the 
abundance of this orchard insect, though not aware of the methods 
of avoiding the injury of its numerous punctures. The facts brought 
forth by correspondence with those who report the damage confirm 
the previously published deductions of this Station, where the true 
nature of these injuries was first made known. Upon inquiry as to 
the condition of the injured trees during the previous August and 
September, it appears in each case that the trees were grown at that 
time in weeds and grass, cultivation having been suspended for one 
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cause or another, and the orchard weeds allowed to grow unchecked. 
Inquiry from the same reporters as to the amount of injury in 
orchards where cultivation was not thus suspended shows in such an 
almost entire immunity from the work of the pest. The inference is 
too plain to need special argument. Clean culture during the late 
summer, to keep the ground free from the weeds on which the young 
hopi)ers feed, will protect the young orchard from attack. When the 
the trees are already badly punctured, the only thing that can be done 
is to cultivate generously the coming season, to keep the injured trees 
in the best of thrift, and so assist them in outgrowing the injury. It 
has been suggested by some that the injured branches should be 
pruned out and burned, thus reducing the number of the pests the 
next season, but if such a plan were to be put in practice it would 
result in many cases in the removal of entire trees, no part of the 
small tree being exempt from attack. The eggs, which are laid in 
August in the wounds in the bark, hatch the next May or June, and 
it is suggested by this Station that, at the time when observation 
shows the insects to be emerging, it will be possible to destroy most 
of the tender young by a spray of kerosene emulsion at, a moderate 
strength. So much reliance may be placed upon clean culture, how- 
ever, that this spraying is not considered necessary, though it is a 
practical method of destruction, if done at the right time. 

E. A. POPENOE. 



Press Balletin No. 69.— Botnnfcal Department. 
Jane 12, 1900. 

The Cultivated Millets. 

There are several different agricultural grasses of economic impor- 
tance sold in the trade under the general name of millet ; hence there 
is more or less confusion. 

Foxtail Millets. To this group belong what is generally sold 
as "Common" millet, and also a number of other varieties, all be- 
longing to the species known to botanists as Setaria italica, and 
which is considered by many to have been originally derived from 
the common weedy, green foxtail {Setaria viridis). The seed is 
borne in a compact cylindrical, often more or less nodding cluster 
at the top of the stalk. The seed can be distinguished by the numer- 
ous minute transverse wrinkles. There are four groups of varieties. 
1. Common millet, which is more resistant to drought. 2. German 
millet, also called Golden millet, and Bengal grass, the commonest 
variety in the South ; the latest of the Foxtail millets and coarser in 
foliage. Some of the so-called Japanese millets belong here, 3. 
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Golden Wonder millet, which, under favorable conditions, gives the 
largest yield of seed, but is susceptible to drought. 4. Hungarian 
millet, or grass, more commonly cultivated in the Northwest. This 
has the disadvantage of volunteering or persisting in the soil. The 
"New Siberian" millet is related to Hungarian grass, but may be a 
distinct variety. There arie a number of different varieties of each 
of the groups mentioned. 

Barn-yard Millets. These have been long grown in the old 
world, both for forage and food for m^n, but have only recently 
received much notice in this country. They received their name 
from the fact that they are derived from the common and well-known 
barn-yard grass — a weed in cultivated soil. They are characterized 
by having the flowers in branching clusters like the barn-yard grass 
{Panicum crus-galli), and the seed smooth and about twice as long 
as the Foxtail millets. Barn-yard millet gives promise of making a . 
successful forage grass in this country. Closely allied to this are the 
Shama millet {Panicum colonum) and Sanwa millet {Panicum fru- 
meniaceum), both grown extensively in India and other parts of Asia 
for the seed, which is used as food by the poorer classes. They do 
not give promise of success in this country. 

Broom-corn Millets. These are derived from Panicum mila- 
ceum. This species has been cultivated for centuries in Europe, 
where it is the " Common " millet. It is not extensively grown in the 
United States, but is offered in the trade under the names of Broom- 
corn millet and Hog millet. The seeds are borne in loose, drooping 
clusters, the branches of the cluster being long and slender, some- 
what resembling the seed cluster of broom-corn, whence the name. 
The seeds are from white to yellow and dark red, and, like the pre. 
ceding soris, are flat on one side and convex on the other, and resemble 
the Bam-yard millet in size and absence of wrinkles. 

Pearl Millet {Pennisetum spicatiim or P. typhoideum). Ex- 
tensively cultivated in Africa for the seed, which is need for food, and 
occasionally in the southern United States, where it is used for fod- 
der. Plants tall and stout; the seeds borne in a dense, cylindrical 
cluster, but without the bristles characteristic of the Foxtail millets. 

Indian Millet {Sorghum vulgare). Certain varieties of sorghuna 
or cane are very extensively grown in Africa and Asia for the seed, 
which is used for food. They also go under the names of Chinese 
millet. Black millet, African millet, Guinea com, etc. At present 
these varieties of sorghum are not grown in the United States on a 
commercial scale. a. s. hitchcock. 
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ProM Balletln No. TO.— Botanical Department. 
June 96, 1900. 

Botanical Notes on Wheat and Spelt. 

The wheats of the world are all referred by botanists to three 
speoies, which form a natural group among the grasses. 

I. One-gkained Wheat {Triticum monococcum L.) This wheat 
is of great antiquity, as is shown by its presence in the Swiss lake 
dwellings of the stone age. It is now cultivated to a considerable ex- 
tent in Spain, and more rarely in some other countries of south 
Europe. It is not often used for bread, but for mush and "cracked 
wheat" and for fodder. 

II. Polish Wheat {T.polotiicum'L,) This did not originate in 
Poland, but probably in Spain. It is now grown in that country and 
also Italy and Abyssinia. The grain resembles rye. The heads are 
very large and of a blue-green color. The Polish wheat of Russia 
which is being introduced by the United States department of agri- 
culture and is beitig tried by the experiment stations of this country 
is not the true Polish wheat, but a variety of common wheat. 

III. Common Wheat and Spelt (T.^a^it;^;^^ L.) This group is 
divided into three races : 

1. Spelt {T. spelta L.) This was anciently the chief grain of 
Egypt and Greece, and was commonly cultivated in the Roman em- 
pire. At present it is cultivated in a few localities in south Europe. 

2. Emmer {T, dicoccum Schrank). This grain is cultivated more 
or less in countries of south Europe and in parts of Russia. Mr. M. 
A. Carleton, of the United States department of agriculture, has .in- 
troduced varieties of this for trial. It was tried by the Experiment 
Station of the Kansas Agricultural College, but failed to mature. It 
is often called Russian spelt, but is different from the true spelt. In 
Russia it is sometimes used for making bread, but more often for 
gruel or porridge. This is advertised by the John A. Salzer Seed 
Company, under the name of "speltz." Seed obtained from that 
firm failed to produce a crop at the Kansas Experiment Station, only 
a few heads being formed, and these not producing grain. Like the 
preceding group, the Emmers are characterized by the fact that the 
grain remains within the chaff when thrashed. The heads are usually 
awned, but the awns (beards) are removed in the thrashing. 

3. True wheats. This race falls into four more or less well-marked 
du braces : 

{a), English wheat ( jT. turgidum L.) Leaves broad and usually 
clothed with velvety hairs. The grain is plump and truncate or cut off 
at the upper end. This wheat is cultivated in Mediterranean coun- 
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tries, arid more rarely in England. It is poor in gluten and makes a 
grayish flour. The so-called Miracle, Egyptian or Mummy wheats 
(T. compositum L.) form a group of varieties of this subrace, which 
originated as a sport. Their culture is not profitable, as the grains 
develop unequally. 

{h). Macaroni, Durum or Flint wheats {T. durum Desf.) The 
heads have long, bristly awns like barley. The grain is very hard, 
and is used extensively for making macaroni and similar products. 
Grows in Mediterranean countries. In Russia it is used for making 
bread, mixed with ten to twenty-five per cent, of soft red wheat. The 
Kansas Experiment Station has some of these Russian varieties under 
trial. 

((?). Dwarf and Hedgehog wheats (jT. compactum Host.) Th^se 
varieties are grown in the mountainous regions of Europe, Chili, 
Turkestan, and Abyssinia, but are of little interest to us. 

{d). Common wheat ( T. vulgare Vill.) The varieties of this sub- 
race are the common forms cultivated in the United States and need 
no further description at this point. The soft wheats contain less 
gluten ; the pronounced sorts, such as the Euglish wheat mentioned 
above, under (a), are better adapted for making starch them baking. 
The very hard kinds are overrich in gluten, and bread made from 
them is too firm. They are used for making macaroni, "cracked 
wheats," and mush. Several promising Russian varieties are being 
tried at the. Kansas Experiment Station and were crossed this season 
with some of our best Kansas varieties. A. s. hitohoock. 
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that the chemist has not yet attained^ but, incomplete as it is, it may 
be made of much assistance. 

In analyzing feeds, and for that matter human food also, a determi- 
nation of the amount of each chemical element contained in it is not 
made. This would be possible, but is not desirable, since the value 
of- a feed does not depend upon its elementary composition as much 
as upon the particular compounds of the elements which the sub- 
stance contains. A determination of the amount of each one of these 
compounds would be very desirable, but is not possible. The best 
that can be done is to ascertain the percentages of certain groups of 
compounds, the individual members of which resemble each other in 
composition and properties. A certain amount of knowledge con- 
cerning the nature and functions of these substances is essential to 
an understanding of the results of an analysis of feed, or an intMligent 
application of them, and some consideration of this subject will be 
given before proceeding with the special matter of this bulletin. 

In any analysis of feeds for purposes of accurate comparison it is 
necessary to estimate the amount of water. No matter how dry the 
feed may be, it contains some water, if it has not been artificially dried 
and then sealed from contact with the atmosphere. It is a simple 
matter to see that, if the dry matter of two feeds is of the same com- 
position, their relative nutritive value will depend upon the amount 
of water which each contains, this being of no value, as such, above 
water taken alone. Tables of analyses often give the results in two 
ways, one showing the composition of the substance in its natural or 
ordinary state, and the other the same results of analysis recalculated 
to show what the composition would be if no water were present. In 
some connections one form is more useful, in others the other. 

The ash of a feed is that which is left after burning oflf all com- 
bustible matter. It is the mineral portion. It is wrong to think of 
this as present in the feed in the form of minerals exclusively, how- 
ever. Much of the matter left in the ash existed in the feed in the 
form of complex organic compounds. The proteids, for example, con- 
tain sulphur as an essential constituent, in which form it is an impor- 
tant element in nutrition, but this sulphur in the violent chemical 
changes incident to burning enters into combination as a sulphate. 
Phosphorus, too, is found in the ash as a phosphate, but exists in the 
feed in important organic combinations. The ash of feeds performs 
very important functions in nutrition, and at times it is found advis- 
able to provide mineral matter in addition to that of the feed. 

Under the name protein^ a large number of substances are grouped 
which resemble each other in that they all contain nitrogen as an es- 
sential constituent. This group is frequently subdivided by analysis 
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into proteids and amido-compounds. The albumen of eggs, the cord 
of milk, the gluten of wheat and the musoular tissue of meat are 
common examples of proteids. The proteids are the most valuable 
of food constituents because of their relative scarcity, and their ne- 
cessity in the performance of the vital functions of the body and for 
building up its tissues. Proteids can also perform the other func- 
tions of foods, such as the production of bodily heat and muscular 
force. They are thus of the greatest adaptability to the needs of the 
animal bodiy. The amido-compounds, while they contain nitrogen, 
and can perform some of the functions that proteids can in nutrition, 
are not equal to them in value. 

The fiber of a feed consists principally of cellulose and its modifi- 
cations. Cotton is pure cellulose ; linen and other vegetable commer- 
cial fibers are of a similar nature. It constitutes the wall of the cells 
of which vegetable tissues consist, and is present even although there 
may not be any fibrous structure such as shown by the examples 
named. Fiber belongs to the group of substances known as carbo- 
hydrates. It is the least acted upon of any of them by the digestive 
fluids or by chemical agents. It is somewhat digestible, however, 
especially by the ruminants. It is more digestible in the young state 
than when mature. On account of its greater resistance to chemical 
agents it is possible to free it approximately from the other carbo- 
hydrates, and thus estimate it separately in analysis of feeds. 

The nitrogen-free extract includes all of the carbohydrates except 
the fiber. In analysis it is not estimated directly, but its amount is 
ascertained approximately by adding together the percentages of the 
other constituents and subtracting the sum from the whole, or 100 
per cent. Its most valuable constituents are sugars and starch. It is 
evident that it is of high importance as a constituent of feeds. Since 
it contains no nitrogen it cannot be used by the body to build up its 
muscular and tendonous tissues, and it is not available for some other 
of the nutritive processes. The chief purposes of the carbohydrates — 
that is, the fiber and the nitrogen-free extract — is to supply the energy 
of muscular exertion, keep up the animal heat, and contribute to the 
formation of fat. 

The remaining constituent of feeds which is always determined in 
analysis is the^a^, or, as it is sometimes called, the ether extract. As 
these names show, it is the part that is extracted when a feed is 
treated with ether, and it consists largely of fat. If the feed is a 
grain or seed of some kind the ether extract will be nearly pure fat, 
but feeds consisting largely of the leafy parts of plants yield an ex- 
tract containing much that is not fat, and which is of less nutritive 
value. The fats perform about the same functions in nutrition as the 
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carbohydrates, but are far more effective within the limits that the 
body can utilize them. A given weight of fat will produce about 2.27 
times as much heat or muscular force as an equal weight of carbo- 
hydrates. 

In making the analyses recorded in this bulletin, the food princi* 
pies named in the foregoing paragraphs were.determined according to 
the methods recommended by the Association of Official Agricultural 
Chemists. 

From the outline of the functions of the several groups of food 
principles presented, a few moments' consideration will enable one to 
see that the composition of a feed with reference to these is of the high- 
est importance. Proteids are necessary to the production of all of the 
tissues of the animal body except the fat. They are therefore essen- 
tial for growth, and young animals require a lai^ger proportion of 
them, other things being equal, than mature animals. They are also 
essential in the formation of nitrogenous animal products, such as 
milk, eggs, and wool, and a liberal proteid ration is advantageous to 
all animals. 

It is not the purpose of this bulletin to enter into a consideration 
of the details of animal nutrition, but a brief summary upon certain 
points seems to be too essential to be omitted on the assumption that 
they are already thoroughly understood by the reader. 

The digestible constituents of a feed are those which can be ab- 
sorbed from the digestive apparatus of the animal, or which are ren- 
dered capable of such absorption by the action of the digestive fluids 
during the passage of the feed through the digestive tract under the 
conditions presented by the natural healthy animal. Only substances 
so absorbed can nourish the animal, and while a certain amount of 
indigestible matter is essential to the normal action of the digestive 
tract, there is no danger that we shall get feeds that are too digestible. 
Practically, the more digestible a feed is the more valuable it is, other 
things being equal. Digestion experiments thus enable us to recog- 
nize the superior value of certain feeds that, by mere analysis, do not 
exhibit this excellence. 

After the feed has been digested and absorbed it is utilized in the 
various functions of the body. In the case of the carbohydrates, a 
large part is stored in the liver immediately after absorption, and is 
yielded to the blood as it is required. To a certain extent the ab- 
sorbed feed is built into other solid tissues of the body, especially with 
growing animals, but to a large extent it never becomes a part of the 
solids, but is utilized from the fluids of the body as a source of beat 
and muscular force. In all the functions of the body the food is used 
by being decomposed into simpler substances. There may be inter- 
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mediate substances, but the final products are those excreted by the 
skin, lungs, and kidneys. 

The excretions from the intestines therefore include the indigesti- 
ble parts of the feed, while those from the kidneys, lungs and skin 
represent most of the parts that have been digested and performed 
some function in the body of the animal. It will be apparent by 
a little thought that to fully investigate the functions that a feed has 
performed in an animal it would be necessary to determine the amount 
and composition of the feed, and the amount and composition of all 
the excretions, but ihat to determine what parts are digestible it is 
only necessary to ascertain the amount and composition of the dung, 
in addition to knowing the amount and composition of the feed eaten. 
However, in the process of digestion various fluids are poured into 
the digestive tract, which are in part reabsorbed, but not entirely so. 
The unabsorbed residues pass out with the undigested residues of the 
food. The dung will therefore contain not only the undigested part 
of a ration, but substances which have been produced from previously 
digested food.* An exact calculation of the digestibility of a ration 
requires that a correction be made for these substances. On the other 
hand, the fluids from which these substances originated, although 
formed from digestive materials, are only the means by which the 
chief objects of feeding, such as meat, or milk-production, or muscu- 
lar force, are attained. They are not the ultimate product, and all 
food constituents that go to their formation are unavailable for the 
production of force, meat, etc. Professor Atwater's practice in re- 
spect to human foods is to designate those parts of a ration which are 
absorbed, and do not reapp€ar in the feces, as available. The avail- 
able constituents of a feed, then, are found by subtracting the amounts 
of each found in the dung from the amounts of the same in the feed 
that produced the dung. The tables as given in this bulletin for di- 
gestibility might thus be properly referred to as representing availa- 
hility. The correction necessary to make them show digestibility, 
strictly, is not large, but, as its amount is uncertain, we have not at- 
tempted to apply it. 

Since the intestines of an animal are never entirely evacuated, but, 
especially in the case of ruminants, contain a considerable amount of 
feed in various stages of digestion, it is obviously impossible to feed 
an animal a certain amount of feed, and then collect the manure pro- 
duced from that portion. K the animal be fed for some days upon 
the same ration, however, the dung produced from previous rations 
will finally be entirely evacuated, and the daily evacuations will then 
correspond in composition to the feed given. Since there is more or 
less variation in the completeness with which the bowels are emptied, 
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the manure produced is liable not to correBxx>nd in quantity with the 
feed given eaoh day. If the manure were oolleoted but a single day, 
the error on this account might be large, but if the collection extends 
over several days, the longer the better, the average error will be small. 
In our experiments, the period of preliminary feeding was about a 
week, and the dung produced during the next week was collected. 
The feed under test was given in the same quantity per day, as a rule, 
through the two weeks. 

In carrying out the experiments, it was our object to feed the ani- 
mal only as much as he would eat closely, if n<ft entirely, so that the 
material eaten would represent fairly the composition of what should 
be consumed in regular feeding. If a larger amount of a coarse fod- 
der had been given than the animal might be expected to eat, to the 
extent that animals do in regular feeding, he would have selected the 
better portions, and the digestion results obtained would have seemed 
better than a fair test would have shown. 

The grains fed were finely ground, and the hays and fodders were 
cut into short lengths with a feed-cutter. The entire amount of a 
given feed that was to be used in the experiment was very carefully 
mixed and sampled for analysis. At the same time, the amounts that 
were to be given at each feed were weighed out, so that subsequent 
change^ in the amount of moisture would not affect the conclusions 
drawn from analysis of the sample. The portions not eaten were 
saved during the time that the dung was being collected, and at the 
conclusion of the experiment were weighed and sampled for analysis. 

During all of the feeding the animal was kept in a stall, and so tied 
that he could not eat any of his bedding. Most of the time he was 
given daily exercise. The stall was entirely protected from flies by 
screens, so as to prevent any worrying of the animal, with possibly 
abnormal results on this account. 

In the earlier experiments the dung was caught as evacuated, by 
means of a leather bag attached to the animal by a suitable harness. 
In later experiments this was dispensed with, and a watcher was con- 
stantly with the animal to collect the manure as voided. The manure 
collected was taken to the laboratory at the end of each twenty-four 
hours. There it was very thoroughly mixed in a flat galvanized-iron 
pan, spread ont in a layer al^put one and one-half inches thick, and 
weighed. One-twentieth of it was immediately taken while still on 
the scale as a sample for analysis. This sample was taken by cutting 
out plugs with a cork borer, the plugs being from points evenly dis- 
tributed all over the pan. The sample so taken was put into a galvan- 
ized-iron pan and dried at a gentle heat, over a radiator in winter, and 
in the sun in summer. The pan was closely covered by wire screen. 
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to prevent access of flies. After drying, the sample was allowed to 
become air dry at ordinary temperature, and was weighed, ground, 
and sampled for analysis. 

The following feeding stuffs have been experimented with, and the 
results are given in the succeeding pages : 

Alfalfa hay cut when about ten per cent, in bloom. 

Alfalfa hay cut when about fifty per cent, in bloom. 

Alfalfa hay cut when in full bloom. 

Buffalo-grass hay. 

Prairie hay. 

Kafir-corn stover. 

Kafir-corn meal. 

Soy-bean meal. 

EXPERIMENTS WITH ALFALFA HAT. 

The object of these experiments was to determine the digestibility 
of Kansas-grown alfalfa, and any variations in digestibility due to the 
stage of growth at which it was cut for hay. 

The hay was all cut from the first crop of the season growing on 
the College farm, the first cutting being made when the plants were 
approximately ten per cent, in bloom ; the second, when the plants 
were approximately fifty per cent, in bloom ; and the third when they 
were in full bloom or a little beyond full bloom. 

The hay from each cutting was well cured and of excellent quality 
when fed. The digestion experiment was performed upon the same 
steer in each case, which was a three-year-old grade Hereford and a 
good feeder. After determining about how much hay the steer would 
eat up clean at a feed, which was about seven pounds, he was fed 
eight pounds at each feed and two feeds a day during the experiment. 
The steer was somewhat wild when first put in the stall, and so the 
first period of preliminary feeding was extended to ten days. By this 
time he had become quite docile, and during the remainder of the 
feeding periods he was exercised daily by being led around the barn- 
yard for about half an hour. 

The other preliminary feeding periods were of six days each, and 
the periods of exact collection and observations were six days each, 
also. 

The third cutting was fed first, and the second immediately after, 
these two experiments extending from June 22 to July 19, 1898. The 
steer was then allowed liberty for nine days before beginning the ex- 
periment with the first cutting. During his confinement in the stall, 
which was provided with wire screens, he was further protected from 
annoyance from flies by a thin muslin blanket the greater part of the 
time. The results of the experiments appear in the tables. 
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June 1901.] Digestion Experimemts — Kansas Fee 

For practically all feeding purposes, the most imp< 
to be considered is protein. Admitting this to be tl 
suits obtained in these experiments :v7ith alfalfa are int 
ing. It will be seen from the table that the amoun 
protein in the air-dry hay of the first cutting is 13.24 ] 
in the second cutting it has diminished to 11.90 per c* 
last cutting it is only 10.43 per cent. The proper stag 
which to cut alfalfa, then, is of vital importance to the 
and feeder. The most distinguishing quality of alf{ 
percentage of protein. In this respect the best qualit 
be produced by cutting the alfalfa when, it is just begii 
On the other hand, a larger yield per acre of hay, i 
protein also, would be produced from a single crop b 
the plants have obtained full growth. At the same ti 
has proved that a greater number of crops in a single 
secured by cutting at an early stage of growth, so that 
per acre for a given season would be in favor of the ea 

The evidence, then, both in regard to quality and < 
produced, is vastly in favor of the early cutting, and 
f alf a growers should bear this in mind. For feeding | 
calves, and fattening steers, the early-cut hay is und 
considerably more per ton than that cut when the plan 
the stage of mature growth. 

Another point of interest to be noted is the variatic 
ity of the same nutrients in the different kinds of 1: 
speaking, the difference is in favor of the early-cut 
the case of fiber the late-cut hay has a slight advante 
seen that in the early-cut hay 78.52 per cent, of the pr< 
ble, while in the late-cut hay 76.7 per cent, of the crud 
gestible. The difference is much more marked in the ( 
proteids, 77.55 per cent, of this nutrient being digest 
cut hay, while in the late-cut hay the figures drop to 
On the whole, all the nutrients in alfalfa hay are hi 
when it is compared in this respect with other feeds 
age. It also compares favorably in this respect wit 
oonoentrated feeds, such as the grains, mill feeds, etc 
consider the fact that there are only a very few of tl 
oontain as much digestible protein as alfalfa hay, and 
the immense yield per acre in a season, with the ease 
we are inevitably led to the conclusion that alfalfa is 1 
able feed a Kansas farmer can produce. 
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EXPERIMENT WITH HAY FROM BUFFALO-GRASS. 

In the western half of Kansas practically all of the forage and a 
large share of the winter roughage for stock is obtained from buffalo- 
grass, or what is now popularly termed "short grass/' Hence, the 
digestibility of this grass is an important as well as interesting sub- 
ject to the Western feeder and stock-grower. 

During the latter part of July, 1899, a young man, a graduate of 
the College, and who was at that time in Logan county, was commis- 
sioned with the task of cutting enough buffalo-grass to answer the 
purposes of a digestion experiment. After experimenting upon vari- 
ous methods of cutting the grass, he decided upon the lawn-mower 
as the most perfect and rapid means of securing a fair sample of the 
grass. After about ten days of hard labor with this machine he se- 
cured about 300 p6unds of well-cured grass, which was shipped to 
the Station at Manhattan. This hay was of excellent quality. 

The hay was fed to a yearling steer, grade Short-hom, and weigh- 
ing 710 pounds at the beginning of the experiment. He refused to 
eat the hay when it was first given to him, although he was fed noth- 
ing else during two days. The hay was then mixed with alfalfa hay, 
and the mixture was eaten very readily. The proportion of alfalfa 
hay was gradually reduced until, in about six days, the steer began 
eating the pure buflfalo-grass hay. He was then fed five days upon 
this hay as a preliminary period of feeding, after which he was fed 
five days for the actual digestion experiment. 

At the beginning of the preliminary period of feeding, all the hay 
was thoroughly mixed and sampled for analysis, and the remainder 
accurately weighed out into nine-pound lots, to be fed at the rate of 
two feeds per day, nine pounds at each feed. 

The steer was exercised daily during all of the experiment except 
the five days when the dung was collected. The table shows the de- 
tailed results. 

Compared with all other feeds used for roughage, except hay from 
the leguminous plants, hay from bufifalo-grass contains a remarkably 
high percentage of digestible protein. In this respect it ranks but a 
very little below clover hay and is much above millet, timothy hay, 
oat hay, orchard-grass hay, wheat straw, and com-stover. 

It is remarkably rich in ash, but this ash seems to be very indigesti- 
ble ; however, this does not affect its value as a feed to any great ex- 
tent. When all of the digestible nutrients it furnishes are considered, 
its value should be placed on a level with that of Bed clover hay. 
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EXPERIMENT WITH PRAIRIE HAY. 

• 

Prairie hay is one of the chief products of the Kansas farmer in 
many parts of the state. Their capacity to withstand the vicissitudes 
of Kansas climate give our native grasses a value that less favorable 
qualities in other respects have not outweighed, so that many acres 
are still preserved which would otherwise be devoted to tlie production 
of cultivated crops. 

Very little has been done to determine the digestibility of prairie 
hay, and consequently little is known about it. In order to throw 
some light upon this subject, we performed a digestion experiment, 
following the same general methods that have been outlined pre- 
viously. The hay was fed to the same three-year-old Hereford steer 
used in the experiments with alfalfa hay, and the preliminary feeding 
and the actual test were each of six days' duration. 

The hay was cut near the 1st of August, 1898, and was of good 
average quality. On August 16 it was run through an ensilage cut- 
ter, thoroughly mixed, and a sample taken for analysis. The steer 
had been eating very nearly ten pounds of hay at each feed, and so 
120 pounds of the cut hay was weighed out in ten- pound lots, to be 
fed in six days at the rate of two feeds per day. The steer was exer- 
cised daily, as in previous experiments. The results obtained are pre- 
sented in the table. 

The most striking fact presented in these results is the very low 
quantity of digestible protein contained in the prairie hay, there be- 
ing less than one per cent. The digestible carbohydrates and &t in 
the prairie hay are a little higher than in wheat straw, but the digesti- 
ble protein is about the same, so that, as a feed, prairie hay should be 
classed with wheat straw according to these results. These conolu- 
«ions are so different from the general idea concerning the feeding 
value of prairie hay, that we determined to repeat the experiment 
before publishing any results. The feeding had been done and the 
'Samples had all been prepared for analysis when the chemical labora- 
tory was destroyed by fire, and in this catastrophe the samples from 
this experiment, as well as those from an experiment. with sorgham 
bay, were lost. It is the intention of the department to repeat both 
of these expeidiments as soon as possible. It is to be hoped that 
further investigation of prairie hay will show that our first experi- 
ment was upon an anomalous example. 

! EXPERIMENT WITH KAPIR-OORN STOVEB. 

i 

In this experiment a good average quality of stover was used, which 
was prepared by first cutting and shocking, and later heading, the 
Eafiir-com. It was fed to a two-year-old grade Hereford steer which 
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was a good feeder. The steer was fed during a preliminary period of 
seven days, the purpose of which was to determine the amount he 
would eat in a day, as well as to clear the digestive tract of all other 
feed. It was found that the steer would eat between five and seven 
pounds of stover at a feed, if he was fed twice a day. It was therefore 
determined to feed him seven pounds at each feed during the experi- 
ment proper. 

After the preliminary period the steer was fed seven days, during 
which time an accurate record was kept of the amount fed and the 
amount left uneaten ; the dung was all collected, weighed, and sam- 
pled in the manner previously described. A sample for analysis was 
also taken from the stover left uneaten. The steer was exercised by 
being led around the bam- yard for a short time each day. 

The table shows the results obtained, and if they be compared with 
the corresponding figures for the digestibility of the best corn-stover, 
it will be found that, while the total digestible nutrients of Kafir-corn 
are slightly less in amount, the digestible protein is somewhat larger, 
thus giving a narrower nutritive ratio, with probable equal value in 
feeding. It is superior in all nutritive respects to average field-cjired 
corn-stover. 

EXPERIMENT WITH KAPIR-CX)RN. 

Since grains cannot be fed alone, the determination of their diges- 
tibility cannot be accomplished by as simple a means as that of those 
feeds that can be fed alone. They must be fed with a fodder of 
known digestibility, and the digestibility of the combination deter- 
mined in the manner already described. Having ascertained the 
total amounts digested from the mixture, we subtract the amount 
furnished by the fodder, as calculated from its digestibility, from the 
total, and the difference is the amount furnished by the grain. In 
this case it is obvious that if feeding the grain with the fodder alters 
the digestibility of the fodder, an error will be introduced in our cal- 
culations of the digestibility of the grain, but this is the best that can 
be done at present. 

In this experiment the grain fed was Red Kafir-corn ground to a 
fine meal. For roughage Kafir- com stover was used, the digestibility 
of which had been determined in the preceding experiment. As in 
that, the preliminary feeding was one of seven days, and the actoal 
experiment seven days also. 

The steer was the same one as used in the preceding experiment. 
He was given five pounds of the meal and five pounds of stover at 
each feed, and was fed twice a day. He ate practiccdly all of the 
meal, there being only eight-tenths of a pound left out of a total of 
seventy pounds. This amount being so small, it was not analyzed. 
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Examination of the table shows that the fat of the Eafir-oom 
meal is apparently entirely indigestible. In this respec' 
edly inferior to com- meal, and it is also inferior to thai 
percentage of digestible protein and carbohydrates. 

EXPERIMENT WITH SOY BEANS. 

The interest now being taken in soy beans in Kansas 
this experiment of more than asaal interest to farmers, 
the high percentage of protein contained in them and t 
tive ease with which they may be grown, they promise tc 
of the most yaluable oi the nitrogenous feeds availabl 
farmers. A digestion experiment with them affords a i 
for estimating their value in comparison with other f 
protein. 

The beans were of the Early Yellow variety, and wer( 
to the same steer that was used in the experiments wit 
stover and Kafir-corn grain. The meal was fed with K 
ver like that which had been used in the two experimi 
scribed. 

The steer did not relish the bean meal at first and r 
it, but by mixing it with Kafir-corn meal and gradually : 
proportion of the Kafir-com meal he was at length in< 
about five pounds of pure soy-bean meal with five poui 
corii stover at each feed. He was fed upon the meal fc 
at this rate, and then for seven, constituting the actual 
The results obtained are shown in the table. 

These results are certainly of great interest and also oi 
importance to the feeder. They present the fact that sg 
contains a higher percentage of digestible protein than ai 
except cottonseed-meal. Not only is this true, but it is 
fat, the most valuable food principle next to protein, an 
practically all digestible. The protein also has a very hi 
coefficient, while, on the other hand, the digestibility of t 
free extract is rather lower than that of most other concen 
As carbohydrates can be obtained cheaply in nearly all 
their deficiency is of little or no importance. The probh 
ing cheap protein has been the most difficult one for Ke 
to solve, and the absence of it has probably caused more 
ing than any other one thing. Where alfalfa can be groi 
lem has been solved ; but there are still many localities w 
have Experienced extreme difficulty in getting alfalfa to ^ 
such cases the value of the soy bean should be quickly 
Next to alfalfa, soy beans will be the cheapest source c 
the Kansas feeder, if he grows them upon his own land 
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be grown at a cost of from fifteen to eighteen dollars per ton, and, if 
valued on the amount of digestible protein furnished, a ton of soy 
beans is worth as much as one and one-third tons of linseed-meal, ac- 
cording to our digestion experiment. Results of other stations reduce 
this advantage somewhat, but they still leave soy beans worth more 
than linseed-meal. 

SUMMARY. 

In the succeeding tables the important data of the digestion ex- 
periments described in this bulletin are collected for easy reference. 
With these is given a table showing the digestibility of some common 
feeds most likely to be compared with the ones experimented upon. 
To facilitate this comparison, in stating our results we have included 
a column headed "carbohydrates." This includes the fiber and the 
nitrogen-free extract. 

It will be seen that, with reference to alfalfa, all of our samples are 
better than the average composition given for comparison. Compar- 
ing t];iese with each other, the higher percentage of protein in that 
cut at the earliest stage is the most striking and important factor, 
since the protein is the constituent that gives alfalfa its great value. 
Since early cutting of alfalfa also results in securing a greater ton- 
nage during the season, the importance of carrying this idea into field 
practice cannot be too strongly insisted upon. The early-cut crop is 
superior to bran and shorts in digestible protein. 

The buffalo-grass hay is very much superior to ordinary prairie hay 
of this region in its percentage of protein, and also far superior to tim- 
othy hay in this respect. In its carbohydrates and fat it is not much 
different from these. This, the first digestion experiment made with 
buffalo-grass, throws much light on its feeding value. 

Kafir-corn stover is superior to field-cured com-stover in the di- 
gestibility of all of its food principles, but Eafir-com meal is noticeably 
inferior to corn-meal. The most striking feature in the results with 
the meal is the apparent entire indigestibility of its fat. 

The soy-bean meal is seen to be one of our most concentrated feed 
stuffs, being scarcely inferior to cottonseed-meal in protein, and ex- 
ceeding it in fat, and being considerably superior to old-process oil- 
meal in both these respects. In carbohydrates it is practiccdly the 
same as cottonseed-meal, but is inferior to linseed-meal. If soy 
beans can be made to yield sufficiently well, they will become a most 
important factor in Kansas feeding. 

The Station will continue its investigations upon the digestibility 
of the characteristic feeds of the state, especially those which have re- 
ceived little or no attention elsewhere. 
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Table ■howiog ooefiSoients of digestibili^, or the percentage of each principle 
that is digestible, the total amount of a given principle being KX) per cent. 



Febdino Stuff. 



Ooe£Boient of diffostibility : i. e,, peroentace of Mieh 
nntrientdii ' 



i 

I 

5- 



1 
t 



i 



I 



9 



I 






§1 

5^ 



Alfalfa hay. lint atage.... 
Alfalfa hay, second atage 
Alfalfa bay. third stage, . 

Buffalo-grass hay 

Prairie hay , 

Kailr^orn stOTer 

Kaflr-com meal 

Boy-bean meal 



88.49 
66.91 
60.94 
6.04 
25.80 
43.40 
18.81 
68.27 



78.52 
75.14 
76.70 
54.39 
17.67 
49.81 
54.78 
89.79 



77.56 
72.06 
71.66 
57.70 
20.91 
47.82 
53.16 
89.19 



46.10 
50.44 
50.68 
64.66 
61.18 
66.64 
00.00 
00.00 



75.81 
71.99 
75.24 
61.71 
61.25 
66.53 
80.82 
68.27 



62.06 
61.74 
62.65 
62.75 
61.07 
66.68 
77.97 
66.67 



60.00 
30.39 
51.65 
62.41 
66.57 
60.00 
00,00 
96.49 



60.48 
58.20 
60.08 
50.06 
61.4ft 
57.74 
61.21 
71.7» 



Table ehowinff the percentages of digestible principles, or the pounds per 100 
pounds, in the feeids named, the amount of the air-dry feed being 100 per cent. 



Fbsdino Stuff. 



2-° 



Percentage of digestible oonstitoente in the air-dry 
substances. 






f 



1 



*T3 



3 
1 






o 





I 



s? 

s 



1^ 



Alfalfa hay. first stage.. .. 
Alfalfa bay, second stage, 
Alfalfa hay, third stage. . . 

Buffalo-grass hay 

Prairie hay 

Kaflr-com stover. 

Kafir-oommeal 

Soy-bean meal 



8.77 
7.71 
8.29 
8.16 
9.07 
7.72 
16.07 
8.88 



6.10 
5.33 
4.74 
0.70 
1.97 
4.65 
0.88 
8.31 



13.24 
11.90 
10.43 
6.20 
0.61 
3.22 
6.18 
86.09 



10.89 
9.14 
7.86 
5.88 
0.74 
2.90 
5.81 

83.58 



13.24 
15.79 
15.99 
15.77 
17.76 
18.67 
00.00 
00.00 



26.02 
24.88 
28.18 
26.24 
29.14 
80.05 
54.72 
17.01 



89.26 
40.67 
48.17 
42.01 
46.90 
48.72 
54.72 
17.01 



0.89 
0.89 
0.69 
1.28 
1.97 
1.15 
00.00 
26.88 



89.4S 
58.29 
60.M 
60.06 
Sl.tt 
67.74 
61.28 
71.79 
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In discussing the results obtained in the test made in 1900, it is 
proper to observe that the beets were mature at an early date, and that 
they deteriorated later. It is possible that if analyses had been made 
earlier than any were, better figures would have been obtained. On 
account of the loss of our sacoharimeter, when the laboratory was 
burned, and the non-receipt of our new one, earlier analyses were im- 
possible. The average results are very low. They are as follows, with 
which are included the results for the three previous years : 



COMPARISOBr OF BB8ULT8 OBTAIlfBD. 


1807. 


18M. 


18M. 


19M. 


Average gross weight, in pounds 

Average net weight, in pounds 


1.51 

1.09 

1.064 

15.52 

11.88 

76.10 


1.45 

1.12 

1.06 

14.71 

11.56 

77.80 


1.13 

0.87 

1.059 

14.54 

10.89 

73.40 


1.32 
1.08 


Averaire sDecific firravitv of iuioe 


1 054 


Average total solids in the juioe 


13.37 


Average percentage of sugar in the juioe, 
Average ooeffioient of purity of the juice, 


9.89 
72.7 



The seed used was furnished by the United States department of 
agriculture, and was distributed free through the mails, the samples 
of beets for analysis being collected in the same way. Five varieties 
of seed were used, which, with their distribution numbers, were as 
follows : 

No. 3941, Vilmorin, from France. 

No. 3942, Zehringen, Strandes, Germany. 

No 3943, E^leinwanzlebener, Mrozinski No. 1, Bussia. 

No. 3944, E^leinwanzlebener, Dippe, Germany. 

No. 4416, Kleinwanzlebener, Mrozinski No. 2, Bussia. 

The kind of seed used by each grower is not shown in the table; 
but is recorded in the department, and the following table shows 
the average percentage of sugar and the coefficient of purity obtained 
with the several varieties named : 



Distribution 
namber. 


Samples 
analysed. 


Average 

percentage of 

oane suffar 

in the jaioe. 


Average 
ooeffioient 
of parity. 


3941 
3942 
3943 
3944 
4416 


14 
14 
12 
20 
4 


9.71 

9.22 

9.13 

10.44 

10.60 


73.3 
70.4 
69.5 
76.1 
79.4 



THE BEST RESULTS OP ALL PREVIOUS YEARS. 

To provide the data for forming an intelligent judgment oonoem- 
ing the possibilities of establishing the beet-sugar industry in Kan- 
sas, we have collected here all of the analyses made in previous years 
in which the sugar was as high as fourteen per cent. The table which 
follows exhibits these. 
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CONCLUDING STATEMENTS. 

Study of the preceding tables oan be intelligently doi 
comparing the results with those obtained at other places, 
journals reported the production of beets last season, 
oentages of sugar, as follows, at the places named : New ^ 
17.65; Nebraska, 13.5; Indiana, 13.7; Michigan, 14 to 15; 
ton, 18; Ofi^lifomia, 17; Colorado, 17 to 22. The average : 
tained in Kansas during the last four years have been lo^i 
any of the states quoted. It is not too much to say that ui 
can be grown with a considerable degree of certainty, that 
than ours have averaged, it is a waste of capital to attemp 
lish the beet sugar industry in this state. 

If we turn to the table showing the best results that ha\ 
tained in the state within the last ten years, it will be seen 
samples have been grown of high sugar content. If sue 
these could be produced uniformly, there would be no quesi 
possibility of their successful conversion into sugar. 

What then should be our attitude on the general quei 
seems clear that capital should embark in this industry ' 
caution. A careful test of the beet-producing capacity of i 
cality should be made before spending much money, not o 
view to determining the soil and climatic relations, but the 
ity of the population to the intensive agriculture which mi 
pany. beet culture. That the soil and climate of the sti 
uniformly adapted to this crop is evident. Success will doi 
pend largely upon the wisdom with which the locality is cl 

In an important respect, the climate of the eastern half 
seems to be illy adapted to the production of beets rich 
Spring and early summer rains produce a vigorous grow 
plants, but with almost unfailing regularity, July and Augi] 
a period of scanty rainfall, if not real drouth. During thi 
beets are checked in growth, and ripening is promoted, w 
cumulation of sugar. With the advent of the fall rains, 1 
fresh growth is stimulated, and the beets, instead of conti 
elaboration of sugar, are more apt to use some of that alrea( 
in the production of new leaves. 

Our climate cannot be materially modified. It seems to 1 
that the only part of the state which offers real climatic t 
for sugar-beet production is the western, where the natui 
would be entirely insufficient, and the irrigation water api 
be gauged to the seasonal requirements of the crop. 

Sugar beets, as hinted above, are properly a factor in inl 
rioulture. Much labor must be put upon the land. The 
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irrigation, oonsidering the value of the crop, is much less relatively 
than with field crops of the ordinary kind. A number of farmers are 
growing beets experimentally the present season in the western part 
of the state, and their experience will doubtless be of great value to 
that region. 

A final word as to the attitude of the Station in respect to experi- 
mentation with sugar beets. Many say that because the climatic 
conditions are known to be unlike those that have been' found most 
favorable to the production of beets in Europe, the Station should not 
expend any of its funds in trials which will in all probability not lead 
to the establishment of the beet industry here. There is, however, 
another aspect of the question. Sugar factories are extremely ex- 
pensive, running up into the hundreds of thousands of dollars in cost, 
and large ones are the most economical to work. We regard it as no 
less a function of the Station to save the state from loss, than it is to 
point a way to direct gain, and it is not improbable that the results of 
our tests upon this point alone have saved as much as the entire cost 
of the Station during its existence. Saving money is accompanied 
by less hurrahing than spending it, but the permanent prosperity of 
a people, or of an individual, depends quite as much upon the former 
as upon the latter. 

We do not anticipate that it will be necessary to issue another for- 
mal bulletin upon the subject of sugar beets, but the Station stands 
ready now, as heretofore, to make such analyses as the people of the 
state desire in this line in all cases where five or more farmers of a 
locality unite to test its capacity to produce beets rich in sug^, and 
directions for culture, and as far as possible seed will be furnished for 
this purpose. 
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Bulletins of the Station: 

Thoae marked (*) are out of print. 



^o. 1.... April, 188S Organisation, Equipment, and Aims. 

*No. 2. . . . April, 1S88 Experience with Cnltivated Grasses and Clovers. 

*No. 8.... Jane, 1888 Life-history of Two Orchard Pests. 

*No. 4.... September, 1888..... Experiments with Wheat. 

*No. ft.... December, 1888 Sorghnm, and Sorffhom Blight. 

•No. 6.... Jnly,1889 SUos and Ensilage. 

•No. 7.... Jnly, 18S0 Experiments with Wheat. 

•No. 8 . . . . October, 1880 Preliminary Report on Smnt in Oats. 

•No. 9.... December, 1880 Experiment in Pig Feeding. 

•No. 10 ... . May, 1800 Notes on Conifers for Kansas Planters. 

No. 11.... Jnly,1890 Experiments with Wheat. 

No. 12.... Angost, 1800 Preliminary Experiments with Fungicides for Stinking Smnt 

of Wheat. 

No. 18.... Aagnst,1800 Experiments with Oats. 

No. 14. . . . December, 1800 Winter Protection of Peach Trees, and Notes on Grapes. 

No. 15 December, 1890 Additional Experiments and Obserrations on Oat Smnt. 

No. 16 . . . December, 1890 Experiments with Sorghum and Sugar Beets. 

No. 17. . . . December, 1890 Crossed Varieties of Com, Second and Third Tears. 

No. 18 ... . December, 1890 Experiments with Forage Plants. 

No. 19.... December, 1800 Germination of WeevUed Peas. Garden Notes ok Potatoes, 

Beans, and Cabbage. 
•No. 20.... July, 1801 Wheat. 

No. 21 ... . August, 1801 Stinking Smut of Wheat. 

•No. 22 ... . August, 1801 Smut of Oats ; Smut and Bust of Wheat. 

•No. 28 August, 180L Smut of BorgLum and Corn. 

No. 24 ... . September, 1801 Staggers of Horses. 

•No. 25 ... . December, 1801 Sorghum for Sugar. 

•No. 26.... December, 1801 Varieties of the Strawberry. 

No. 27.... December, 1801 Crossed Varieties of Com. 

•No. 28.... December, 1801 The Experimental Vineyard. 

•No. 20.... December, 180L Oats. 

•No. 80.... December, 1801 Com. 

•No. 81.... December, 1801 Sugar Beets. 

•No. 82.... December, 1801 Feeding Stuffs, and the Development of Grain Crops. Soy 

Beans. 

•No. 88.... August, 1802. Experiment with Wheat. 

•No. 84 ... . September, 1802. .... Experiments in Feeding Steers. 

•No. 86 ... . December, 1802. Aetinompeosis bovU, or " Lumpy Jaw " of Cattle. Some Ob> 

serrations upon Loco. 
•No. 86 ... . December, 1802.. .... Experiments with Sorghum and with Sugar Beets. 

No. 87 ... . December, 1802. Experiments in Potato Culture. 

No. 88. . . . March, 1898. Preliminary Report on Rusts of Grain. 

No. 80.... August, 1808. Experiments in Feeding Steers, IL 

No. 40 ... . August, 1808. Experiments in Wheat. 

No. 41 ... . December, 1808.. .... Effect of Fungicides upon the Germination of Com. 

No. 42.... December, 1808. Experiment with Oats. 

No. 43 December, 1808. Experiments with Sorghum and Sugar Beets. 

No. 44. . . . December, 1808. Further Study of Native Grapes. 

No. 45 ... . December, 1808. Experiments with Cora. 

No. 46.... May,1804 Rusts of Grain, IL 
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for stock. It is worthy of the brush of the painter and the pen of the 
poet, the voice of the orator, and the thought of the philosopher ; it is 
a royal plant indeed. 

The corn of to-day is very different from that of the aborigines. 
Its plasticity is great, no other crop so readily showing transformation 
under climatal influences. Even where climate has apparently ceased 
to effect changes, a variety exhibits inner differences of great magni- 
tude among its millions of individuals. Differences among individ- 
uals constitute the means of progress in all things. Homogeneity is 
an index of changelessness and of mediocrity. In its variableness we 
have in com the means for its improvement both in yield and in com- 
position ; for, kingly as com is, it is not perfect 

The principal nutritive substances of feeds are included in the three 
groups : crude protein, carbohydrates, and fats. The last two contain 
the elements carbon, hydrogen and oxygen only. Crude protein in- 
cludes a number of classes of compounds which agree in containing 
nitrogen in addition to the three elements named, but which differ 
among themselves materially in other respects. The most important 
class of substances in the crude protein is the proteids. The proteids 
constitute nearly all of the nitrogenous portion of grains, but in the 
growing parts of plants other nitrogenous substances are present, 
sometimes to an even greater extent than the proteids. The proteids 
are the most valuable of all the food principles ; not that others are 
not necessary, but the others occur more abundantly in most feeds ; 
and hence our attention must be more especially directed toward the 
proteids, in order to secure them in the amount which the animal body 
requires. 

The study of feeding standards does not come within the scope of 
this bulletin, and it must suffice to say that, as the result of much 
observation and experiment, it has been learned that in animal nutri- 
tion, whether the object be power, growth, milk, or mere maintenance, 
a fairly definite proportion of the energy of the food must be fur- 
nished by proteids in order that the object may be accomplished with 
the least amount of feed, and that the proportion of proteids required 
varies with the object of the feeding. Carbohydrates and fats, con- 
sisting of the same elements, can replace each other to a great extent 
in a ration, but as they do not contain nitrogen they cannot replace 
proteids. Fats, it must be noted, while containing the same elements 
as carbohydrates, contain them in quite a different proportion, the 
percentage of oxygen being much less in fats. Pats have been found 
to yield rather more than two and one-fourth times as much energy 
as carbohydrates ; so that, within reasonable limits, the larger the per- 
centage of fat in feed the more valuable it is. To increase, then, the 
percentage of proteids and of fats in a feed at the expense of the car- 
bohydrates is to increase the value per pound. 



Digitized by 



Google 



April 1902.] Analyses of Com. — Its Impfovement, 



59 



Tablb showing the pereentage of nitrogen in the dry matter of certain 
varieties of oom. 



Na 


Color. 


Yarietiea of oom. 


Nitro- 
gen. 


Grower. 


8 


White. 


ShnU's White 


1.58 


C. W. ShoU. Manhattan. 


88 


i( 


Clothier's White 


1.58 


N. S. Clothier, Vera. 

J. W. Babbitt. Hiawatha. 


9 


1* 


Champion White Pearl 


1.68 


10 


Yellow. 


OoldStendard 


1.63 


J. W. Babbitt. Hiawatha. 


^, 


White. 


Haney's White..... 


1.74 


E. D. Haney, Coortland. 
D. W. Matsler. ChanntA. 


?* 


It 


Kansas Kin^ 


1.79 


27 


Mixed. 


Bnehler'sCaUeo. 


1.80 


Fred. BueUer, Hiawatha. 


K 


White. 


Large and Barly... 


1.80 


A. J. Achenbaoh, Washington. 
A. A. CottreU. Wabaunsee. 


4 


11 
Yellow. 


White Pearl 


1.88 

1.86 


?R 


Leamins ................... -t- 


Sam'l Detwiler, Hiawatha. 


11 


White. 


Early White Dent. 


1.88 


J. D. Ziller, Hiawatha. 


31 


II 


Warner's White 


1.88 


John Warner, Manhattan. 
J. D. Cooper, Delphos. 
Zimmerman Bros., Moray. 


14 


CI 


Cooper's White. 


1.90 


7 


II 


Zimmerman's White 


1.91 
1.92 


St. Charles (smooth kernels) , 


Sam'l Detwiler, Hiawatha. 


2a 


Mixed. 


Chester Connty Mammoth. . . 


1.92 


A. J. Achenbaoh, Washington. 


ifi 


White. 


Boone County White 


1.93 


A. J. Aohenbach, WashingtoQ. 


1? 


II 


Nomandy Giant. 


1.96 


J. D. Ziller, Hiawatha. 


21 


YeUow. 


Mammoth YeL Dent. Ziller.. 


1.96 


J. D. Ziller, Hiawatha. 


15 


II 


Cooper's Yellow. 


1.98 


J. D. Cooper, Delphos. 
J. W. Babbitt, Hiawatha. 
J. W. Babbitt. Hiawatha. 


8 


White. 


Babbitt's White 


1.99 


19 


Yellow. 


Babbitt's Mammoth Dent. .. 


1.99 


25 


Mixed. 


ShoU's Mix. (8 & 22 crossed) . 


2.03 


C. W. Shnll, Manhattan. 


6 


White. 


St. Charles (rongh kernels) . . 


2.06 


Sam'l Detwiler, Hiawatha. 


18 


YeUow. 


MissoorlDent. 


2.06 


J. W. Babbitt. Hiawatha. 


» 


«« 


Babbitt's Sweepstokes 


2.07 


J. W. Babbitt, Hiawatha. 


22 


• • 


Shnll's Yellow 


2.18 


C. W. ShuU, Manhattan. 


26 


i« 


Gardner 


2.14 


A. A. Cottrell, Wabaunsee. 


18 


White. 


Early White Dent. 


2.18 




17 


Yellow. 


Ziller's Yellow 


2.21 


J. D. Ziller, Hiawatha. 


28 


Bed. 
Yellow. 


Bed. 


2.22 
2.28 


J. W. Babbitt, Hiawatha. 


?B 


Haney's Yellow 


E. D. Haney, Courtland. 


10 


White. 


Bnehler's White 


2.26 


Fred. Buehler, Hiawatha. 









* A Uend of fbur Tarieties raised in the Ticinity of Chanuto for ton or twelre years. 

tBaised for thir^ years on the same farm without admixture. 

$ Obtained by mixing a number of other Tarieties. 

fi Raised from seed obtained from James Biley, Thornton, Ind. 
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ORIGIN OP THB EXPERIMENTS. 

In the fall of 1897, the chemist of the Experiment Station, at a 
joint meeting of the Faculty and the Board of Regents, proposed, as a 
part of the work of the chemical department of the Station, the anal- 
ysis of varieties of com, with a view to ascertaining which are highest 
in nutritive value, and a cooperation between the chemical, the farm 
and the botanical departments in efforts to improve this cereal. This 
met the approval of the Board, and the next spring this work was be- 
gun, the three departments named cooperating. In the spring of 1899 
the agriculturist of the Station asked to be relieved from further connec- 
tion with the work, and since then it has been entirely in charge of 
the botanist and chemist and their assistants. 

ANALTSES OF VARIETIES. 

The first year varieties were analyzed as to percentage of nitrogen. 
Most of these were show samples which were secured at a com exhibit 
in connection with a farmers' institute at Hiawatha. The table on 
page 59 shows the percentages of nitrogen in the several varieties, 
and the name and color of the corn. The varieties are arranged in the 
order of their nitrogen content. We had but small samples of most 
of the varieties, so that the figures given may not fairly represent the 
relative value of them, but they bring out in striking contrast the very 
great variations in composition exhibited by com, and suggest won- 
derful possibilities in the way of selection and improvement. 

ANALYSES OF SINGLE BARS. 

We did not stop with ascertaining that there were great differences 
among varieties, but analyzed individual ears of two or more varieties. 
One of these was Zimmerman's White, a variety that has been grown 
by the Zimmerman family for over thirty years without the introduc- 
tion of other seed. It would seem that if uniformity of type could be 
secured by mere continuity of cultivation this variety should have 
acquired it. Ten ears were analyzed, with the following results, the 
figures being percentages of nitrogen in the dry grain : 



Zimmerman's White : < 



These results show that there are as great differences in the nitro- 
gen content of different ears of the same variety as were found be- 
tween the different varieties, and this in a variety that would seem to 



Ear a 1.53 


per cent, nitro 


•• f 1.55 




" d 1.60 




" h 1.77 




" c 1.98 




•« b 2.00 




•• e 2.06 




" g2.09 


« 1 


•• 1 2.24 


(« < 
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have had every opportunity to become uniform. Hera, again, we see 
in even more striking form the possibilities of improvement by proper 
seed selection. 

A mixed com, the result of a cross between a white and a yellow 
variety made by Mr. 0. W. ShuU, was analyzed in a similar manner, 
to observe the variations in a com that might be supposed to have no 
fixity of type as yet. The result of thes6 analyses follows : 





rEarh 1.35 


pei 


' cent. 


nitrogen. 




" i 1.47 










" g 1.57 
" d 1.75 
















ShulPs Mixed :< 


" b 1.83 










" o 1.85 






«i 




•• a 1.88 










" i 2.05 










, " f 2.22 









Here we see even greater differences, the ear with the least amount 
of protein having but 8.44 per cent., while the best contained 13.87 
per cent., or 64.5 per cent, more when calculated on the protein itself. 

ANALYSES OF SINGLE KERNELS. 

Having found these large variations in individual ears of these va- 
rieties, the question arose, Are there differences in the individual 
kernels from the same ear?" Analyses of seventeen separate ker- 
nels from ear i of Zimmerman's White, the ear found to be richest 
in nitrogen, were made, with the following results: 1.72, 1.95, 1.97, 
1.98, 2.01, 2.02, 2.02, 2.04, 2.06, 2.10, 2.10, 2.10, 2.11, 2.11, 2.14, 2.16 
and 2.30 per cent., respectively. 

Many other analyses of single kernels were made later, in studying 
the relation of specific gravity to nitrogen content. The results show 
that, while the variation is much less than that exhibited by different 
ears of the same variety, the differences are by no means insignificant. 
This observation seems to be contrary to the published opinion of 
some other experimenters in this line. 

RELATION OP SIZE OP GERM TO NITROGEN CONTENT. 

It is thus evident that much better seed could be selected, if in any 
way ears of high nitrogen content could be chosen, and that it would 
be still better if the best kernels could be taken from such ears. An- 
alyses of the several -paitB of the com kemel made at the New Jersey 
station having shown that the germ of the grain is much richer in fat 
and in protein than the other parts of the kemel; the thought was 
but natural, that, by selecting com with a large germ for seed, the 
quality of the seed must necessarily be improved. Examination of 
the different ears analyzed in the studies previously made showed 
that the differences in the size of the germs were very readily ob- 
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served, and that there was not the slightest difficulty in distinguish- 
ing between those high in nitrogen and those low in nitrogen by 
making sections of a number of kernels from each ear. 

The importance of the facts in respect to composition of com, the 
ease with which com high in nitrogen may be selected by means of 
the germ and the financial advantage that would accrue by such se- 
lection were set forth in Press Bulletin No. 20, issued December 27. 
1898, and largely copied by the agricultural press. This press bulle- 
tin was included in Bulletin No. 86. Similar considerations were 
presented in a mimeograph bulletin sent to the agricultural papers 
February 20, 1900, and from which the following is extracted : 

"There is no reasonable doubt that, by intelligent and persistent seed 
selection, a considerable increase in the proteids of existing varieties 
may be made, but how is this selection to be guided ? Chemical anal- 
ysis cannot be applied by every farmer, yet every farmer must be able 
to join in the work if it is to be eflfective. Chemical analysis of the 
' several parts of the corn kernel has shown that the germ is the richest 
in proteids. Therefore, choosing a com in which the germ is in 
larger proportion is all that is necessary to insure getting that which 
is richer in proteids. 

" Selecting com with a large germ is not as difficult as might be sup- 
posed. Take a few grains from the ear, neglecting the butt and tip, 
where they are more or less distorted in form. With a sharp pocket- 
knife, begin at the tip of the kernel, where it was attached to the cob, 
and make several cross-sections from one-thirty-second to one-six- 
teenth of an inch in thickness, and observe the relative proportion of 
germ that the section shows. Repeat this on a number of kernels, 
and make longitudinal sections of other kemels also. These sections 
can be made in less time than it takes to tell how to make them, and 
by means of them a very useful judgment can be passed upon the com. 
The relatively small amount of seed required for corn-planting makes 
it feasible to give special attention to the selection of the seed, and if 
the method indicated above be persisted in there can be no serious 
doubt that improvement would result. At the same time attention 
should be given to the various factors that combine to produce a large 
yield. A variety satisfactory in these respects should be chosen as 
the basis upon which to develop an improvement in the percentage of 
proteids." 

To ascertain more fully the bearing of the size of the germ upon 
the composition of com, as to its amount of nitrogen, a number of 
analyses were made in which the germs were separated from the 
kemels, and the germs and the remainders analyzed separately. The 
results given below show that in every case the germs are much richer 
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in nitrogen than the remainder of the kernels from which they were 
taken, and that selecting com with large germs cannot fail to secuie 
com richer in nitrogen than com of the same variety with smalle * 
germs, other things being equal. 





YABnTT. 


No. of 
keraels. 


Per oent. of nitrogen in— 


Serial 
namber. 


Germs. 


Kernels 
minus germs. 


K&42B 


Bed crossed with Chester County 
MaQiinoth 


6 

5 
5 

4 


3.89 

3.13 
2.91 

3.98 


2.91 


K567B 


Haney'B Yellow crossed with 
ShulPe Yellow 


1.22 


30 


Zimmerman's White 


1.9a 


K519B 


ShulPs Mixed crossed with Zim- 
merman's White 


2.30 









To make a practiced test of examination of com with reference to 
the size of the germs, selections were made from two lots grown by 
farmers near Manhattan. One of these was a white dent com grown 
by Mr. Chas. Thompson ; the other was a yellow dent grown by Mr. 
Wm. Deibler. 

In the case of the white com, thirteen ears were chosen as having 
larger germs than the average, and fourteen as having smaller. The 
former were found to contain 1.94 per cent, of nitrogen in the dry com, 
the latter to have but 1.76 per cent., making a very appeciable diflfer- 
ence in their feeding value. 

Of the yellow com, twelve ears were selected with the larger germs, 
and thirteen with the smaller. The former contained 1.81 per cent, of 
nitrogen ; the latter, 1.68 per cent. — not as great a difference as in the 
other case. 

There are undoubtedly great differences in the nitrogen content of 
the part of the kernel exclusive of the germ, and it is conceivable, and 
not improbable, that a large germ, though in itself tending to produce 
high nitrogen content, might be overcome by the low nitrogen of the 
remainder of the kernel. Nevertheless the selection of seed-oom with 
large germs is the most practical means available for securing an in- 
crease in the protein. It is worthy of note, too, that the germs are very 
rich in oil ; in fact, contain most of the oil of the grain. By increasing 
the germ we increase the percentage of fat, a constituent worth about 
two and one-fourth times as much as starch for feeding, and a very 
valuable principle in corn sent to the glucose factories, where the oil 
is extracted on a large scale. 
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CAN SEED -CORN RICH IN NITROGEN BE SELECTED BY MEANS OF 
THE SPECIFIC GRAVITY OP THE GRAIN? 

The possibility of a separation of kernels of com richer in nitrogeii 
from those less rich by means of differences in specific gravity sug- 
gested itself at an early date. Some preliminary analyses were made 
of individual kernels taken from the richest ear of Zimmerman's 
White, in which the relative specific gravity of the several kernels 
was determined, but not the specific gravity itself, a^^aratus for that 
purpose not being at hand then. The percentages of nitrogen ob- 
tained follow, and are given in the order of increasing specific 
gravity. They are : 2.06, 2.11, 2.04, 2.30, 2.11, 2.16, 2.10, 2.02, 1.72, 
1.97. It will be noticed that there is not a corresponding direct 
variation in the nitrogen content. 

At a later date determinations of nitrogen were made in kernels 
from the same ear, in which their exact specific gravity was ascer- 
tained by means of the Westphal balance and a solution of calciom 
chloride. A solution of common salt cannot be used, since it cannot 
be made of sufficient density to suit all cases. The results were as 
foUowSi being arranged in the order of the specific gravity of the 
]^rain: 



Percentage 


Specific 


of nitrogen. 


graTity. 


1.95 


1.278 


2.01 


1.285 


2.10 


1.2885 


l.dS 


1.294 


2.10 


1.294 


2.14 


1.296 


2.02 


1.296 



Here, again, we have no regular connection between the specific 
gravity and the nitrogen content. 

These results did not lend much encouragement to the hope that 
seleotiqn of seed-corn could be made by means of specific gravity, but 
further study of the question was delayed until the spring of 1901, 
when a much greater number of analyses were made. A large num- 
ber of single kernels were examined in a somewhat comprehensive 
manner. The specific gravity was taken, and in many cases that of 
the germ and of the remainder of the kernel were separately ascer- 
tained ; also, in many cases, the weights of the germ and the remain- 
der of the kernel. Seven diflferent varieties of com were used in this 
work. The results of these studies in their various aspects follow. 
In considering these, it must be borne in mind that a single kernel of 
com affords a smaller amount of material than is usually taken for an 
analysis, and none for a duplicate determination. Analyses ordinarily 
are made in duplicate, and the average taken as true, if the two agree 
well enough. In these analyses of single kernels we have but (he one 
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determination, which is necessarily subject to more or less error, and 
it is too much to expect to exhibit perfectly the application of a gen- 
eral principle, under such conditions, without making a great number 
of analyses. We think the results are fully sufficient for some deduc- 
tions to be made, however. 

In the table ( page 65 ) the analyses are arranged by varieties, and 
in the order of increasing specific gravities within the varieties. If 
there were any general law connecting specific gravities with percent- 
ages of nitrogen, it would appear in the column showing the latter ; 
but no such connection appears. 

Owing to the difficulty of operating on the somewhat small weight 
of single kernels, a trial was made in which samples consisting of sev- 
eral kernels each were analyzed. The specific gravity of a number of 
kernels of a given variety having been taken, they were divided into 
two lots, one including those of the higher specific gravity, and the 
other those of the lower specific gravity. The results as exhibited 
below show the same lack of uniformity of relation between specific 
gravity and percentage of nitrogen. In fact, almost identical results 
were obtained with those of lower specific gravity and those of higher. 



SeHal 
number. 


Nams of Vabibtt OB Cboss. 


No. of 
kernels. 


1 

Areraffe 
specific 
gravity. 


Percent^ 

of 
nitrogen. 


30 


Zimpfnwimm'ff Whitf^ 


9 
9 
5 
5 

14 

12 


1.2843 
1.2988 
1.1200 
1.1736 

1.2162 

1.2403 


2.25 


30 


Zimmerman's White 


2.20 


K92A 

K92A 

K417AX 


Normandy Giant crossed with Gardner, 

Normandy Giant crossed with Gardner, 

Gold Standard crowed with Mammoth 
Yellow Dent 


2.385 
2.425 

1.900 


K417AX 


Gold Standard crossed with Mammoth 
Yellow Dent 


1.882 









Prom all of the foregoing, the conclosion seems inevitable that, 
however unfortunate the fact may be, we cannot use the sx)eoifio 
gravity of the kernels of maize as a means of separating those of low 
nitrogen content from those of high nitrogen content. 

In connection with the study of the relation of specific gravity to 
composition in com, a considerable number of determinations of the 
specific gravity of the entire kernel, the germ and the remainder of 
the kernel were made. In every case the germ was very much lighter 
in specific gravity than the remainder of the kernel. This shows that, 
while there is no regular law connecting specific gravity and nitrogen 
content, an increase in the size of the germ must decrease the specifio 
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first year of close fertilization, 1899, was analyzed in respect to its 
content of nitrogen — 558 samples in all. Of these, only those show- 
ing two per cent, of nitrogen, or very nearly so, were reserved for fnr- 
ther propagation. The crop of 1900 was analyzed, in many cases two 
ears being taken, marked x and y in the table. The crop obtaiaed 
from these in 1901 was analyzed, in many cases a large-, a small- and 
a medium-sized ear being taken. These are indicated by 1, s and m 
in the table. 

It will be seen that we now have in many cases six ears analyzed 
of the crop of 1901 that trace back to the original cross made in 1898, 
and first analyzed in 1899. While this system of lettering enables 
one to trace the ancestry of the various ears readily, it is obvious that 
it does not admit of indefinite extension in time. It is possible that 
in future we will be obliged to content ourselves with the origincd 
numerical designation, which is prefixed by the letter K, to show its 
Kansas origin. 

In the table of analyses of crosses, each analysis is of a sample 
from a single ear, and shows the percentage of nitrogen in the dry 
substance. The female parent — that is, the one upon which the ear 
grew — is named first. The sign X signifies "crossed by," and the 
name following is that of the male or pollinating parent. The mean 
for three years is shown for all crosses that are still being grown. 
This is obtained by averaging the results for all of the ears of a given 
cross analyzed during the three years, excepting those ears which are 
not represented by descendants in the crop of 1901. For the con- 
venience of such as prefer to compare protein rather than nitrogen, a 
table is introduced for the conversion of percentage of nitrogen into 
percentage of protein. The figures as given are exact equivalents^ 
protein being assumed to contain sixteen per cent, of nitrogen. 



Tablb for ooD verting percentage of nitrogen into percentage of protein. 


Nitrogen. 


Pro- 
tein. 


Nitrogen. 


Pro- 
tein. 


Nitrogen. 


Pro- 
tein. 


Nitrogen. 


Pro- 
teiA. 


1.920 


12.0 
12.1 
12.2 
12.3 
12.4 
12.5 
12.6 
12.7 
12.8 
12.9 
18.0 
13.1 
13.2 
13.8 
13.4 
13.5 
13.6 
13.7 
13.8 


2.224 


13.9 
14.0 
14.1 
14.2 
14.8 
14.4 
14.5 
14.6 
14.7 
14.8 
14.9 
15.0 
15.1 
15.2 
15.3 
15.4 
15.5 
15.6 
16.7 


2.628 


15.8 
15.9 
16.0 
16.1 
16.2 
16.3 
16.4 
16.6 
16.6 
16.? 
16.8 
16.9 
17.0 
17.1 
17.2 
17.3 
17.4 
17.5 
17.6 


2.832 


17.7 


1.936 


2.240 


2.544 


2.848 


17 8 


1.952 


2.256 


2.660 


2.864 


17.9 


1.968 


2.272 


2.576 


2.880 


16 


1 984 


2.288 


2.592 


2 896 .. 


18 1 


2.000 


2.304 


2.608 


2.912 


18.2 


2.016 


2.320 


2.624 


2 928 .. 


18 ^ 


2.032 


2.336 


2.640 


2.944 


18.4 


2.048 


2.352 


2.656 

2.672 


2 960 


18 5 


2.064 


2.868 


2.976 


18.<> 


2.080 


2.384 


2.688 


2 992 


18,7 


2.096 


2.400 


2.704 


8 008 


18 a 


2.112 


2.416 


2.720 


3.024 


18 S^ 


2.128 


2.432 


2.736 


3 040 . . 


19 


2.144 


2.448 


2.752 


3.066 


19 1 


2.160 


2.464 


2. 768 


8.072 


19 2 


2.176 


2.480 


2.784 . 


8 068 


19 S 


2.192 


2.496 


2.800 


3.104 


19 4 


2.208 


2.612 


2.816 


3.1» 


i»:« 
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Table of Analyses of Crosses. 1800, 10( 



18fM» looe 

K 1 Boone County White 

X Shull'a White 1 .98 Disoardt 

K 2 Boone County White 

X St> Charles ( rough ) . . . . 1 . 96 Diaoardf 

K 4 Boone County White 

X Normandy Giant A 1 . 72 Discard! 

B 1.66 Discardi 

K 6 Boone County White 

X Mammoth Yellow Dent, 2.09 2.( 



K 9 Boone County White 

X Gardner A 1.83 Discard< 

B 1.98 Discards 

KIO Boone County White X Red... 2.12 x2.2 

y2.a 



K 13 Shull's White 

X Boone County White ... A 1 . 65 Discards 

B2.04 Bxl.g 

By2.S 

C 1.81 Discardc 

K U Shull's White 

X Babbit's White 1 . 95 Discards 

K 15 ShulPs White 

X Buehler '8 White A 1 . 52 Discardc 

B 1.67 Discardc 
C 1.47 Discardc 

K 16 ShulPs White 

X Cooper's Yellow 2.02 x2.2 

y2.C 



K 17 Shull's White 

X Mammoth Dent A 1 . 47 Discardc 

B 1.73 Discardc 

K 18 Shull's White X Shull's Mixed, 1 .82 Discarde 

K 19 Shull's White X (Gardner A 1.87 Discardc 

B1.82 Discardc 
C 1.55 Discardc 

K21 St. Charles (rough) 

X Shull's White 1.49 Discardc 
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Table of Analyses of Grosses — Continued. 

18M IMO 1901 Mean 

K 23 8t. Charles ( rough) 

X Normandy Giant A 1.47 Discarded. 

B1.83 Discarded. 

E 24 St. Charles ( rough ) 

X Cooper's Yellow A 1.53 Discarded. 

B 1.84 Discarded. 

E 25 St. Charles ( rough ) 

X Gold Standard 2.22 Discarded. 

E 26 St. Charles (rough) 

X ZiUer's Yellow A 1.72 Discarded. 2.23 

B2.03 B12.74 

Bs2.22 

B2.37 

Bzl.99 Bxll.84 

Bxs2.50 

Bzm2.38 

By 2.17 Byll.96 

Bys 2.12 

Bym 2.34 

E 28 St. Charles (rough ) 

X Mammoth Dent 1.81 Discarded. 

E 29 St. Charles ( rough ) 

X Babbit's Sweepstakes... 1.60 Discarded. 

E 30 St. Charles (rough) 

X Mammoth Yellow Dent, 2.02 x2.45 
y2.38 

E 31 St. Charles ( rough ) 

X ShuU's Yellow A1.85 Discarded. 

B 1.58 Discarded. 

E 33 St. Charles ( rough ) 

X ShuU's Mixed 1 . 53 Discarded. 

E 34 St. Charles ( rough ) 

X Gardner 1.17 Discarded. 

E 35 St. Charles (rough ) X Red. ... A 1 . 95 Discarded. 
B2.14 Discarded. 

E 37 St. Charles (smooth ) 

X ShuU's White 1.70 

E 39 St. Charles ( smooth ) 

X Babbit's White A 2.06 Al 2.09 2.00 

As 2.53 

Az 2.04 Azl 1.47 

Azs 1.76 

Ay 1.73 Ayl 1.96 

Ays 2.26 

Aym 2.54 

B2.02 B11.73 

Bsl.65 

Bm 2.15 

Bz2.02 

By 2.16 

uigiiizeo Dy VjOOQIC 
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Table of Analyses of CTO»ne»— Continued. 

1899 1900 lllbl Mean 

K 40 St. Charles (smooth ) 

X Buehler's White A 1.88 Discarded. 

B 2.35 Discarded. 

K 42 St. Charles ( smooth ) 

X Cooper*e Yellow 1 . 47 Disoarded. 

K 52 St. Charles (smooth) X Bed . . A 1.97 Discarded. 
B1.78 Discarded. 

K 56 Babbit's White 

X St Charles ( rough ) 2 . 19 Discarded. 

K 58 Babbit's White 
. X Buehier's White 1 . 42 Disoarded. 

K 62 Baehler's White 

X Boone County White ... A 1 .07 Discarded. 
B 1.47 Discarded. 

K 65 Buehier's White 

X St. Charles (smooth ) . . . 1 .34 Discarded. 

K 68 Buehier's White 

■ X Cooper's Yellow 1 . 67 UnsnooeBgfnl. 

K 76 Buehier's White 

X Gardner A 2.06 Ax 2.37 Axl2.38 2.39 

Azs 2.43 

Ay 2.28 Ay 12.56 

Ays 2.69 

B2.19 B2.71 B11.93 

Bs 2.61 

Bm2.44 

C1.80 Discarded. 

K77 Buehier's White X Red A 2.05 A 1.91 Al 2.18 2.09 

As 2.36 
Am 1.96 
B 1.76 Discarded. 

K 78 Buehier's White 

X Haney '8 Yellow 1 . 54 Discarded. 

K 82 Normandy Giant 

X Babbit's White 2.03 1.98 12.13 2.04 

s 2.02 

K 83 Normandy Giant 

X Buehier's White 1 .68 Discarded. 

K 85 Normandy Giant 

X Gold Standard 1 . 51 Discarded. 

K 87 Normandy Giant 

X Mammoth Dent 1.80 Discarded. 

K 88 Normandy Giant 

X Mammoth Yellow Dent, 1.81 Discarded. 
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h Table of Analyses of Crosses— Continued. 

K 89 NonnaDdy Giant 

X Shuirs Yellow 1.67 DiacardecL 

K 90 Normandj Giant 

X Cheeter Co. MammotU, 1.43 Diflcarded. 

K 91 Nonnandy Giant 

X Shuirs Mixed 1.85 Diecarded. 

K 92 Normandy Giant X Gardner . . A 2.02 A 2.52 Al 1.85 2 25 

A8 2.07 

Am 2.53 

B2.13 Bx2.11 Bxl2.44 

Bx2 2.69 

Bx3 2.23 

Bx4 2.75 

By 1.93 Byl2.18 

Bye 2.36 

Byml.92 

K93 Normandy Giant X Red 1.89 Diaoarded. 

E 94 Normandy Giant 

X Haney»B Yellow A 1.57 Discarded. 

B1.90 Diaoarded, ._ 

K 95 Cooper's Yellow 

X Boone County White ... 1 . 94 Discarded. 

K 96 Cooper's Yellow 

XShull'sWhite A 1.32 Discarded. 

B1.84 Discarded. 

K 97 Cooper's Yellow 

X St. Charles (rough) . ... 1.92 Discaided. 

K 98 Cooper's Yellow 

X St. Charles ( smooth ) . . . 1 . 93 Discarded. ^^^ 

K106 Cooper's Yellow 

X Mammoth Yellow Dent, 2.03 x 2.13 xl 2.35 2 29 

X8 2.06 

y2.40 yl2.24 

ys2.75 

ym2.36 

K116 Gold Standard 

X Buehler's White A 2.03 A 2.43 A12.00 2 29 

As 2.53 
Am 2.44 
B 1.63 Discarded. 

K117 Gold Standard 

X Normandy Giant 1.69 Discarded. 

K118 Gold Standard 

X Cooper's Yellow A 1.72 Discarded. 

B1.84 Discarded. 

C1.77 DiscaMed. 
D 1.97 Discarded. 
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1902.] Analyses of Com, 


,—It8 In 


Table of Analyses of Grosses 


K119 


Gold Standard 

X ZiUer's Yellow 


ises 

1.64 


K132 


Gold Standard 

X Mammoth Yellow Dent, 


1.70 


K123 


Gold Standard 

X Shull's Yellow 


2.20 


K125 


Gold Standard 

X ShuU'B Mixed 


1.72 


K128 


Gold Standard 

X Haney'a Yellow 


1.68 


K132 


Ziller's Yellow 

X St. Charles (smooth) . . 


1.56 


K133 


Ziller'B Yellow 

X Babbit's White 


A 1.92 
B1.56 


K134 


Ziller's Yellow 

X Buehler's White 


A 1.39 
B2.10 


K135 


Ziller's Yellow 

X Normandy Giant 


A 1.99 
B2.23 



K138 Ziller's YeUow 

X Missouri Dent A1.89 

B2.11 



K139 Ziller's Yellow 

X Mammoth Yellow Dent, 1 . 67 

K140 Ziller's Yellow 

X Shull's Yellow A 2.07 



B1.89 



KUl Ziller's Yellow 

X Chester Co. Mammoth, A 1.46 

B2.11 



K143 Ziller's Yellow X Red A 1.87 

B2.03 
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— — . — \ 

Table of Analyses of Crosses — Continued. 

1999 1900 1901 Mean 

K 145 Missouri Dent 

X Boone County White. . . A 2.02 UnBuocessful. 
B1.60 Discarded. * 

K 149 Missouri Dent 

X Gold Standard 1 . 80 Discarded. 

K 151 Missouri Dent 

X Haney'8 Yellow A 1.79 Discarded. 2.20 

B2.12 Bx2.21 Bxll.72 

Bxs 2.52 

Bxm2.35 

By 2.09 Byl2.3i 

Bye 2.38 

Bym 2.10 

K 154 Mammoth Dent 

X St. Charles ( rough ) . . . . 1 . 89 Discarded. 

K 155 Mammoth Dent 

X Babbit's White 1 .77 Discarded. 

K 157 Mammoth Dent 

X Normandy Giant 2 . 16 Discarded. 

K 158 Mammoth Dent 

X Gold Standard A 1 . 81 Discarded. 

B2.03 Unroccessful. 

K171 Babbit's Sweepstakes _ 

X Gold Standard 2.24 x2.43 xl 1.88 2.33 

X8 2.66 

y2.24 yl242 

ys 2.52 

ym2.23 

K 176 Babbit's Sweepstakes 

X ShuU 's Mixed 1 . 51 Discarded. 

K181 Mammoth Yellow Dent 

X Shull's White 1.85 Discarded. 

K 183 Mammoth Yellow Dent 

X St. Charles (Smooth ) . . 1 . 52 Discarded. 

K184 Mammoth Yellow Dent 

X Babbit's White 1 . 73 Discarded. . 

K 188 Manmioth Yellow Dent 

X Ziller's Yellow 1.97 Discarded. . 

K 191 Mammoth Yellow Dent 

X Babbit's Sweep. Yellow, A 1 . 85 Discarded. 
B1.95 Discarded. , 

K 193 Mammoth Yellow Dent 

X Chester Co. Mammoth, 1.49 Discarded. . 

K 196 Mammoth Yellow Dent 

X Red Corn 1.72 Discarded. . 
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Table of Analy 



K 198 Mammoth Tellow Dent 

X Zimmerman White 

K199 Shali'8 Tellow 

X Boone County Whi 



K205 ShulPs Tellow 
X Gold Standard..,. 

K206 Shall's Tellow 

X Missouri Dent 



K207 ShuU's Tellow 
X Babbit's Sweepstal 

K209 Shull's Tellow 

X Chester Co. Mamu 



K2U Shull's Tellow X Gardner 



K212 ShulPs Tellow X Red.... 

K213 Shull*s Tellow 

X Haney's Tellow ... 



K2U ShulPs Tellow 
X Zimmerman*s Whi 

K 217 Chester County Mammotl 
X Normandy Giant. . 

K 218 Chester County Mammotl 
X Gold Standard.... 
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Table of Analyses of Crosses — ConWnuerf. 

1899 lOOe 1901 Meao 

K 219 Chester Couoty Mammoth 

X Ziller's Yellow 1.73 Discarded. 

K 220 Chester County Mammoth 

X Babbit's Sweepstakes. . A 1.79 Discarded. 

6 1.58 Discarded. 
B ( sweet ) 1 . 76 Discarded. 

K 222 Chester County Mammoth 

XShull's Mixed 2.01 xl.86 2.11 

yl.96 yl2.27 
ys 2.19 

E223 Shull's Mixed XShull's White, 2.03 z2.29 xl2.30 2.2S 

zs 2.94 

y 2.24 yl 2.07 

ys 2.41 

J_ yml.95 

K224 Shuirs Mixed 

X St. Charles ( rough ) . . . . 1 . 62 Discarded . 

K227 Shull's Mixed 

X Buehler*s White 2.05 Ungnccegsfal. 

K230 Shull's Mixed 

X Gold Standard 1 . 97 Discarded. 

K231 Shull's Mixed 

X Mammoth Dent 2.31 Lost. 

K233 Shull's Mixed 

X Mammoth Yellow Dent, 2.22 Lost. 

K238 Shull's Mixed 

X Zimmerman's White.. . . 1.805 Discarded. 

K 240 Gardner X St. Ch. (rough)... . 1.45 Discarded. 

K 241 Gardner X St. Ch. (smooth ). . . A 1 .60 Discarded. 
B1.83 Discarded. 

K242 Gardner X Babbit's White.... 1.85 Discarded. 

K 243 Gardner X Buehler's White ... A 1 . 79 Discarded. 
B2.41 Lost. 

K 245 Gardner X Oolcl Standard .... A 1 .93 Discarded. 
B 2.02 Lost. 

K246 Gardner 

X Babbit's Sweeps. Yellow, 1.58 Discarded. 

K 247 Gardner 

X Mammoth Yellow Dent, 1.84 Discarded. 

K248 Gardner X Shull's Yellow A 1.82 Discarded. 

B 1.84 Discarded. 

K249 Gardner 

X Chester Co. Mammoth, 1.93 Discarded. ^ 
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Table of Analyses of Crosses — Continued. 

1809 1900 

K250 Gardner X ShulPs Mixed 1.58 Discarded. 

K252 Red X Boone County White... A 1.95 Discarded. 
B2.10 Lost. 

K 254 Red X St. Charles ( rough ) . . . . 2 . 48 Uogqccessf ol. 

K255 Red X St. Charles (smooth)... 1.66 Discarded. 

K256 Red X Babbit's White 2.15 Lost. 

K259 Red X Cooper's Yellow A 1.45 

B1.90 

K 265 Red X Shull's Yellow 1.45 Discarded. 

K275 Haney's Yellow 

X Buehler's White 1.28 Discarded. 

K281 Haney's Yellow 

X Mammoth Yellow Dent, 1.52 Discarded. 

K 296 Zimmerman's White 

X Mammoth I>ent 1.72 Discarded. 

K 298 Zimmerman's White 

X Mammoth Yellow Dent, 1.68 Discarded. 

— — — . — ^ 

K301 Zimmerman's White 

X Gardner 1.58 Discarded. 

K 304 Boone County White 

X St. Charles ( rough ) . . . . A 1 . 85 Discarded. 

B2.03 Lost. 

A<d)2.03 Lost. 

B(d)1.69 Discarded. 
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1001 



Mean 



K305 
K305} 


Boone County White 

X St. Charles (smooth) . . 


.. A 1.43 
A 2.11 


Discarded. 

UnsQccessfa). 


K306 


Boone County White 

X Babbit's White 


1.70 


Discarded. 


K307 


Boone County White 

X Missouri Dent 


1.78 


Discarded. 


K308 


Boone County White 

X Cooper's Yellow 


..A(d)2.14 


UDsncoessfa). 


Kd09 


Boone Counfy White 

X Gold Standard 


2.01 


UDsnccesefnl. 


K310 


Boone County White 

X Ziller's Yellow 


2.01 


UDsaccessfal. 


K311 


Boone County White 

X Missouri Dent 


1.82 


Discarded. 


K312 


Boone County White 

X Mammoth Dent 


.. Notrec. 


a 2.32 
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Table of Analyses of Crosses— Continued, 

18M IMO IMl Ubul 

K 313 Boone County White 

X Babbit*a Sweepetakea . . 1 . 72 Discarded. 

K3U Boone County White 

X Mammoth Yellow Dent, 2.39 1.92 12.63 2.31 
8 2.29 

K 315 Boone County White 

X Shull'8 Yellow 1.84 Djfloarded. 

K316 Boone Q>unty White 

. X Chester Co. Mammoth, 1.59 Discarded. 

K 317 Boone County White 

X ShulPe Mixed 1 . 75 Discarded. 

K319 Shuirs White 

X Boone County White . . 1.86 Discarded. 

K320 Shull's White 

X Shull*B Mixed 1 . 75 Discarded. 

K321 St. Charles (rough) 

X Boone County White. . . 1 .69 Discarded. 

E322 St. Charles (rough) 

X Shull's White A(d)2.22 A(d) 2.34 adl2.e7 2.43 

ads 8.44 
adm 2.49 
B(d)2.14 Dieoaided. 

K 323 St. Charles (rough) 

X St. Charles ( smooth ) . . . 2 . 13 Unanccettfol. 

K 331 St. Charles (rough) 

X Mammoth Yellow Dent. 1.84 Discarded. 

K 332 St. Charles (rough) 

X Shull's Mixed A1.88 Discarded. 

B 1.90 Discarded. 
A(d)1.70 

' B(d)2.11 

K 333 St. Charles (rough) X Red ... . 1.85 Discarded. 

K335 St. Charles (rough) 

X Zimmerman's White... A 2.05 UnsnooeMfal. 
B 1.95 Unsncoessfal. 

K388 St. Charles (smooth) 

X St. Charles (rough) . . . .Dup. 1.80 Discarded. 

K340 St. Charles (smooth) 

X Buehler *s White 1 . 98 Discarded. 

K 341 St. Charles (smooth) 

X Normandy Giant A(d)2.21 Discarded. 

B(d)2.10 Discarded. 

E 342 St. Charles (smooth) 

X Gold Standard 1.84 Discarded. 
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Table of Analyses of Grosses— C07 



I8M 19( 

K 344 St. Charles ( smooth ) 

X Missouri Dent A 2.13 Unancci 

^ B 1.73 Ungnoo 

K 345 St. Charles (smooth) 

X Mammoth Dent A(d) 1.65 Disac 

B(d)1.80 Discs 

K 347 St. Charles (smooth) 

X Mammoth Yellow Dent, A 1.70 Discs 
[ B1.54 Disca 

K 348 St. Charles ( smooth ) 

X Shuirs Yellow (d) 2.10 Lo 

K 350 St. Charles (smooth) 

XShuirs Mixed A 1.87 Disca; 

B 2.05 . Unencw 

K 351 St. Charles ( smooth ) X Red. . . A 1 . 92 Disca 
B2.01 xJusucCi 

K 352 St. Charles (smooth) 

X Haney's Yellow A 2.33 A 



B1.39 Discai 

K 353 St. Charles (smooth) 

X Zimmerman's White.. . . A(d) 2.17 Adz 2 

Ady2 
B(d) 2.04 Discai 

K354 Babbit's White 

X Boone County White. . . (d) 1.48 Discs 

K355 Babbit's White 

X Shull's White 1.87 Disca 

K356 Babbit's White 

X St. Charles ( rough ) . . . . 1 .94 Discs 

A 1.65 Disca 

B2.03 Log 

C2.13 Loi 

K358 Babbit's White 

X Buehler 's White 1 . 69 Disca 

(d) 2.07 Lo< 

K360 Babbit's White 

X Cooper's Yellow A 1.92 Discs: 

B 1.51 Discs 

K361 Babbit's White 

X Gold Standard A(d) 1.89 Disca 

B(d)1.85 Disca 

Kd62 Babbit's White 

X Mammoth Dent A 2.04 Unsnco 

B 1.91 Discs 

C 1.79 Discs 
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Table of Analyses of Crosses— Continued. 

1890 1900 1901 Mean 

K364 Babbit's White 

X Haney '8 Yellow A1.94 Discardpd. 

B1.93 Discarded. 

K365 Buehler's White 

X Boone County White ... 1 . 88 Disoarded. 

K366 Buehler's White 

XShull's White 1.86 Discarded. 

A(d) 1.89 Discarded. 

. B(d)1.89 Disoarded. 

K367 Buehler*s White X(y) A 2.29 Lost. 

K368 Buehler's White 

X St. Charles ( rougph ) A 1 . 85 Disoarded. 

B 2.09 UnsuecoBBfal. Discarded. 

K369 Buehler's White 

X Babbit's White A 2.18 UnsocoessfnL al 2.07 2.18 

as 2.28 

^ ; B 2.12 UpOTccessfgl. 

K371 Buehler's White 

X Cooper's Yellow A 1 .82 Discarded. 

B2.15 UngqccesafnL 

K372 Buehler's White 

X (^1<1 Standard A 1.82 Discarded. 

B 2.05 Unsncceesfol. 

K373 Buehler's White 

X Ziller's Yellow A1.97 Discarded. 

B 2.04 Unsncceaefnl. 

K374 Buehler's White 

X Babbitt's Sweepstakes, A(d) 2. 05 Unsaccessfal. 2.31 
B(d)2.26 Bdx2.03 Bdz 2.23 
Bd7 2.06 Discarded. 
C(d)2.22 Cd2.27 Cd2 87 

K374XK383 1.91 Discarded. 

K375 Buehler's White 

X Shuli's Yellow 1 .97 Discarded. 

K376 Buehler's White 

X Chester Co. Mammoth . 1.95 Discarded. 

K 379 Buehler's White X Gardner . . . 

K377XK375 A 2.01 Lost. 

B2.31 Lost. ___^ 

K 379 Normandy Giant 

X Shuli's White 1.95 Disoarded. 

K 380 Normandy Giant 

X St. Charles ( rough ) . . . . A 1 . 98 Discarded.. 
B 1.93 Discarded. __^ 
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Table of Analyses of Grosses— ContinxAed, 

_ 1899 1900 1901 Mean 

K402 Cooper's Yellow 

X Chester Co. Mammoth, 1.81 Discarded. 

A 1.78 Discarded. 
B 2.02 UnaaccessfoL 
C missing. 
D 1.98 Discarded. 

K 403 Cooper's Yellow 

XShuU's Mixed A 2.36 A 2.01 Al 2.26 2.29 

As 2.53 
Am 2.31 
B2.13 Discarded. 
C2.06 Discarded. 

K 404 Cooper's Yellow X Gardner.. . . 2.00 Discarded. 

K 405 Cooper's Yellow 

X Haney's Yellow 2.24 1.59 12.17 2.28 

8 2.30 

m2.46 

('99) 2.87 

K407 Qold Standard 

X Boone County Wh ite . . . 1 . 75 Discarded. 

K408 Gold Standard 

XShull's White 2.04 Discarded. 

E411 Gold Standard 

X Normandy Giant A 2 . 35 Unsnooessfol. 

B 1.72 Discarded. 

K411XK407 1.59 Discarded. 245 2.02 

K412 Gold Standard 

X Cooper's Yellow 1.80 Discarded. 

K414 Gold Standard 

X Mammoth Dent 1 . 96 Discarded. 

K415 Gold Standard 

X Mammoth Dent A 1 . 71 Discarded. 2.25 

B2.16 B2.41 B12.23 

Bs2 20 

(B '99) 2.25 

K416 Gold Standard 

X Babbit's Sweepstakes. ■ 2.30 UnsnooessfttL 

K417 Gold Standard « 

X Mammoth Yellow Dent, A 2.23 Azl.83 Discarded. 2.35 

Ay 1.99 Discarded. 

B2.30 B2.58 B12.57 

B8 2.41 

Bm 2.16 

C2.16 C2.53 2.06 

0(^99) 2.38 

K419 Gold Standard 

XShuH's Mixed 2.07 Discarded. 
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Table of Analyses of Grosses— Continue 



18M 1900 

K^aO Gold standard 

X Zimmernian*B White ... 2.10 Discarded. 

Ki22 Ziller's Yellow 

X ShuU's White 1 . 92 Discarded. 

K424 Ziller's Tellow 

X Buehler's White 2.11 Discarded. 

K426 Ziller's Yellow 

X Cooper's Yellow 1 . 72 Discarded. 

K427 Ziller's Yellow 

X Gold Standard A 2.22 Unsuccessful 

B2.13 Discarded. 
C2.25 2.19 

K428 Ziller's Yellow 

X Missouri Dent A 2.29 A 2.05 

B 2.06 Discarded. 

K429 Ziller's Yellow 

X Mammoth Dent A 1.89 Discarded. 

B 2.02 Discarded. 
02.23 02.36 

K430 Ziller's Yellow 

X Babbit's Sweepstakes . . 2.64 2.26 

K431 ZUler's Yellow 

X Mammoth Yellow Dent, 2.38 Unsneoessfal. 

K432 Ziller's Yellow 

X ShuU's Yellow A1.85 Discarded. 

B2.13 Discarded. 

K431 Ziller's YeUow X Bed A 1.86 Discarded. 

B2.36 B2.34 



K435 Ziller's Yellow 

X Haney's Yellow 2.15 2.11 

K436 Ziller's Yellow 

X Zimmerman's White ... 2.13 Discarded. 

K 437 Missouri Dent 

X Gold Standard A(d) 2 . 11 Discarded. 

B(d)1.88 Discarded. 

K 441 Missouri Dent 

X Zimmerman's White ... 1.98 Discarded. 

K 442 Mammoth Dent 

X ShuU's White B2.33 Unsuccessful. 

2.05 Discarded. 

K 443 Mammoth Dent 

• X Babbit's White B1.83 Discarded. 

C2.10 Discarded. 

D1.85 DiBcardod. 
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Table of Analyses of Crosses— Continued. 



Ki44 



Mammoth Dent 

X Buehler'8 White A 2.04 

B1.85 
2.03 



1901 Mean 



Discarded. 
Discarded. 
Discarded. 



K 445 Mammoth Dent 

XGoldSUodard A 2.06 Discarded. 

B 1.91 Discarded. 



K 447 Mammoth Dent 

X Babbit's Sweepstakes . . 



A 2.23 UDBiicoenfiil. Al 2.36 8.10 



B2. 

01. 



UasiicoenfiiL 
Ox 1.74 

Oy 2.19 



As 2.41 

0x12.26 
0x8 2.01 
Oyl 2.38 
Oys 2.41 



K 448 Mammoth Dent 

X Mammoth Yellow Dent, ^ A 1.66 Discarded. 
B1.86 Discarded. 

K 450 Mammoth Dent 

X Chester Oo. Mammoth, 2.13 Discarded. 

K451 Mammoth Dent 

X Shull's Mixed A 1.95 Discarded. 

B2.10 Discarded. 

1.77 Discarded. 

O (thin) 1.79 Discarded. 

(well filled) 1.78 Discarded. 

D2.04 Discarded. 

Mammoth Dent 

X Zimmerman's White . . . 

Baibbit's Sweeptakes 

X Buehler's White 

Babbit's Sweepstakes 

X Normandy Giant 

Babbit's Sweepstakes 

X Oooper's Yellow 

Babbit's Sweepstakes 

X Mammoth Dent 

K 459 Babbit's Sweepstakes 

X Mammoth Yellow Dent, A 1.80 Discarded. 

B 1.91 Discarded. 
Bll 1.94 Discarded. 
6211.90 Discarded. 
B31 1.89 Discarded. 
B41 1.83 Discarded. 
2.02 Discarded. 
D 1.62 Discarded. 



K454 


Mammoth Dent 

X Zimmerman's White . . 


. A 1.97 
B2.08 
01.95 


Discarded. 
Discarded. 
Discarded. 




K455 


Baibbit's Sweeptakes 

X Buehler's White 


. A 1.92 
B1.65 


Discarded. 
Discarded. 




K456 


Babbit's Sweepstakes 

X Normandy Giant 


. A 2.15 
B2.00 


Discarded. 




K457 


Babbit's Sweepstakes 

X Oooper's Yellow 


. A 1.64 
B2.05 
01.85 


Discarded. 
Discarded. 
Discarded. 




K458 


Babbit's SweepsUkes 

X Mammoth Dent 


. A 1.90 
B1.77 


Discarded. 
Discarded. 
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Table of Analyses of Crosses. 1899, 1900 

18M 1900 

K 460 Babbit's Sweepstakes 

XShuU's Mixed A 1.49 Discarded. 

B2.27 B2.61 

A(d) 1.86 Discarded. 

B(d) 1.83 Discarded, 

K461 Mammoth Yellow Dent 

X Boone County White ... A 1 . 79 Discarded, 
B1.87 Discarded. 

K 462 Mammoth Yellow Dent 

X Shull's White A1.87 Discarded, 

B2.00 Discarded 

K 463 Mammoth Yellow Dent 

X St. Charles (rough). ... A 1.56 Discarded. 

B 1.86 Discarded. 
C 1.87 Discarded. 

K464 Mammoth Yellow Dent 

X St. Charles ( smooth ) . . . 1 . 96 Discarded. 

K 466 Mammoth Yellow Dent 

X Buehler's White A 2.24 Ax 1.73 ? 

Ay 2.05 

B 1.93 Discarded. 

C1.88 Discarded. 

D2.09 Discarded. 

K 467 Mammoth Yellow Dent 

X Normandy Giant A 1 . 87 Discarded. 

B 1.84 Discarded. 

C2.17 Notrec. 



K 470 Mammoth Yellow Dent 

X Ziller's Yellow 2 . 12 Discarded 

K 471 Mammoth Yellow Dent 

X Missouri Dent A 2.05 Discarded, 

B1.69 Discarded. 

K 472 Mammoth Yellow Dent 

X Mammoth Dent 2.14 Discarded. 

K 475 Mammoth Yellow Dent 

X Chester Co. Mammoth. A 1.84 Discarded, 
• B2.09 Discarded. 

K476 Mammoth Yellow Dent 

XShuirs Mixed 2.23 2.44 



K478 Mammoth Yellow Dent 

XRed A 2.10 Discarded 

B 1.70 Discarded 
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Table of Analyses of Crosses — Continued. 

ISM 1900 1001 Mmb 

Mammoth Yellow Dent 

X Haney's Yellow 2.03 z2.01 xl L98 2.22 

Z8 2.47 

xm2^ 

y 2.34 yl 1.87 

ye 2.48 

Shull's Yellow 

X Boone County White, . . A 2 .21 Lost. 
B2.07 Discarded. 

ShulPs Yellow 

X Babbit's White A 1.75 Disoarded. 

B1.64 Discarded. 
C2.12 Discarded. 

Shull's Yellow 

X Normandy Qiant 2.32 x 2.31 xl L84 2.35 

X6 2.39 

y2.52 yl2.49 

y8 2.36 

(*99) 2.52 

Shull's Yellow 

X Gold Standard A 2.18 Ax 2.11 Axl2.33 2.19 

AX8 2.43 

Axm 2.06 

Ay 2.13 Ayl2.07 

Ay2 2.06 

Ay3 2.23 

Ay4 2.38 

B2.24 UnsQccessful. A '991 2.22 

A'99a 2.24 

ShuU's Yellow 

X Ziller's Yellow 2.42 2.08 2.46 2.36 

('99) 2.48 

ShuU's Yellow 

X Chester Co. Mammoth, A(d)2.33 Discarded. 2.21 
B(d)2.06 Discarded* 
A 2.13 Disoarded. 
B2.45 B1.92 Bl 2.28 
B2 2.26 
B3 2.02 
B4 2.30 

Shull's Yellow 

X Shull's Mixed 1.98 Disoarded. 

Shull's Yellow X Gardner A 2.46 Ax 2.16 Ax 2.50 2.» 

Ay 2.11 Ayl2.64 

A72 2.40 

Ay3 2.52 

Ay4 2.49 

B2.46 B2.14 Bl 2.37 

Bs2.17 

Em 2.13 

Shull's Yellow 

X Haney's Yellow A 2.07 Discarded. 
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Table of Analyses of Crdsses— Continued. 

ISM 1900 1001 Mean 

K 407 Chester Coun^ Mammoth 

X Boone County White ... A 1 . 78 Discarded. 
B 2.02 Diacarded. 

K 498 Chester County Mammoth 

X Shuir 8 White 1 . 88 Discarded. 

K 499 Chester County Mammoth 

X Babbit's White A 1 . 71 Discarded. 

B1.71 Discarded. 

K 500 1 Chester County Mammoth 

X Cooper's Yellow 2 . 08 Discarded. 

K 502 Chester County Mammoth 

X Missouri Dent 2.27 Lost. 

K 506 Chester County Mammoth 

X Mammoth Yellow Dent, 1.93 Unspcceeafal. 

K 507 Chester County Mammoth 

X Haney *s Yellow 2 . 21 Unsncceesfol. 

K 508 Chester County Mammoth 

X Zimmerman's White ... 1.92 Discarded. 

K512 Shull's Mixed 

X Babbit's Sweeps. Yellow, 2.26 • Lost. 2.27 

A 2.19 Lost. 
B2.15 B1.99 B12.37 
Bs2.44 
B(dup)2.30 B(dup)2.36 

K513 Shull's Mixed 

X Mammoth Yellow Dent, 2.17 2.73 12.51 2.46 

' S2.44 

K514 Shull's Mixed 

X Shull's Yellow 2.18 2^34 2.^ 2.26 

K515 Shull's Mixed 

X Chester Co. Mammoth, 2.29 x2.28 x 2.18 2.21 

yl.72 yl2.02 

y2 2.29 

y3 2.12 

y4 2.73 

K 516 Shull's Mixed X Gardner 2 . 09 Lost. 

K417 Shull's Mixed X Red A 2.26 a 2.08 al 1.88 2.13 

as 2.28 
B 2 . 16 Unsuccensful. 

K518 Shull's Mixed 

X Haney's Yellow 2.18 x2.87 . 2.49 

___^ y2.24 y2.68 

K519 Shull's Mixed 

X Zimmerman's White.. . . A 2.11 Discarded. 2.45 

B2.d0 B2.59 B12.08 
B2 2.36 
B3 2.57 
^____ B4 2.78 . 
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Table of Analyses of Crosses— 


Continued. 




K520 


Gardner X ShuU's White 


ISW 1900 

2.21 Unsaocessfol. 


1901 


Mean 


K521 


Gardner X Mammoth Dent... 


2.24 


2.25 


2.31 


2.26 



K 522 Gardner 

X Babbit's Sweepstakes . 



A 2.16 



Axl.t 



Ay 1.96 

§^1.98 Discarded. 

How. . . . 

igh).... 
ooth) .. 

i 

t 

K535 Red X Gold Standard 2.15 x2.18 

y2.47 

K 536 Red X Ziller's Yellow A2.04 Discarded. 

B 2.09 Discarded. 

K537 Red X Missouri Dent 2.03 Discarded. 

K538 Red X Mammoth Dent A 2.44 Ax 2.2)1 

Ay 2.18 

B1.91 Discarded. 

K 539 Red X Babbit's Sweepstakes . . A 2 . 10 Discarded. 
B 2.05 Discarded. 

K 510 Red X Mammoth Yellow Dent, A 1 . 67 Discarded. 

B1.71 Discarded. 



Axl 2.64 
Ax2 2.17 
Ax3 2 05 
Ax4 2.19 
Ayl 2.44 
Ays 2.73 



K525 


Gardner X Haney^s Yellow. . . . 


2.10 
A 1.81 
B1.95 


Discarded. 

UosaooessfaL 

Discarded. 


2.66 2.38 


K528 


Red XShull's White 


2.17 


2.12 


12.01 ».08 
S2.02 


K529 


Red X St Charles (rough). . . . 


1.94 


Discarded. 




K530 


Red X St, Charles (smooth) . . 


1.84 


Discarded. 




K531 


RedX Babbit's White 


2.03 


Discarded. 




K532 


R^ X Buehler's White 


2.09 


Discarded. 




K533 


Red X Normandy Giant 


A 2.16 
B2.25 


Unsaeoessfal. 
Unfoocesefal. 




K534 


Red X Cooper's Yellow 


A 1.93 
B2.04 
C1.99 


Discarded. 
Discarded. 
Discarded. 


• 



X12.20 
xs 2.15 

xm 2.61 
yl2.36 
ys 2.18 

ym2.48 



2.31 



Axl 2.17 
AX8 2.29 
Ayl 2.92 
Ays 1.98 



2.31 
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Table of Analyses of Crosses — Continued, 



ISOO 1900 

K541 R«d X ShuU's Yellow 2.24 2.45 



K542 Red X Chester Co. Mammoth.. A 2.24 A 2.38 

B2.19 B2.96 



K543 Red X Shuirs Mixed A 1.99 Discarded. 

B2.28 B2.56 



K544 RedXGardner A1.71 Discarded. 

B1.91 Discardidd. 
C2.10 

•K545 Red X Haney's Yellow A 1.90 Discarded. 

B2.19 Bx2.42 
By 2.20 
C1.95 Discarded. 

K 546 Red X Zimmerman's White. . . A 2.00 Discarded. 



B 2.00 Discarded. 
C1.88 Discarded. 

K547 Haney's Yellow 

X BooDe County White. . . A Lost. Discarded. 

B2.39 Bx2.15 
By 



I 



£549 Haney's Yellow 

X Babbit's White A Lost. Discarded. 

B 2.09 Unsucceesful. 

K550 Haney's Yellow 

X Buehler's White A 1 . 88 Discarded. 

B 2 . 15 Unsnccessf ul . 

K551 Haney's Yellow 

X Cooper's Yellow A 1 . 81 Discarded. 

B Lost. Discarded. 

K552 Haney's Yellow 

X Gold Standard 1 . 99 Discarded. 

A 1.78 Discarded. 
B2.36 Unsuccessful. 

K553 Haney's Yellow 

X Ziller's Yellow A(d) 1 . 83 Discarded. 

B(d)1.99 Discarded. 

A 2.04 Discarded. 

B2.06 Discarded. 

C 2.04 Discarded. 
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Table of Analyses of Crosses — Continued. 

1999 1900 1001 Mean 

K554 Haney's Yellow 

X Missouri Dent A 2.22 Ax 2.49 Axl2.29 2.46 

Az8 2.76 

Ay 2.47 Ayl 2.02 

Ays 2.42 

B2.16 B2.47 B13.02 

^ Bs 2.70 

K555 Haney's Yellow 

X Babbit's Sweeps. Yellow, A 2.07 Discarded. 
B 2.26 Ungncceggfol. 

K 556 Haney's Yellow 

X Mammoth Yellow Dent, 1.68 2.79 Lost 

K557 Haney's Yellow 

X Shull's Yellow A 1.84 Discarded. 2.08 

B2.18 1.39 B12.44 

J B8 2.34 

K 559 Haney's Yellow 

XShuU's Mixed 2.17 2.13 2.61 2.31 

K560 Haney's Yellow X Red A 2.06 Discarded. 2.47 

B2.30 Bx2.05 Bx2.45 

By 2.61 Byl 2.94 

. Bys 2.49 

K561 Haney's Yellow 

X Zimmerman's White ... A 1 .94 Discarded. 

B 2.04 Discarded. 
C 2.06 Discarded. 

K 562 Zimmerman's White 

X Boone County White... A 2.23 Ax 2.10 Axl L93 2.19 

Axs 1.85 

Axm 2.68 

Ay 1.97 Ay 2.69 

K 663 Zimmerman's White 

XShull's White A 1.98 Discarded. 

B 2.07 Discarded. 

K 564 Zimmerman's White 

X St. Charles (rough) . ... A 2.06 Discarded. 2.15 

B2.19 B2.15 B2.12 
C1.93 
D2.13 

K 565 Zimmerman's White 

X St. Charles (smooth). . . A 2.13 Discarded. 2.12 

B2.17 B2.02 B2.16 
C2.23 Lost. 

K 568 Zimmerman's White 

X Normandy Qiant A 1 . 94 Discarded. 

B2.11 Discarded. 

K 569 Zimmerman's White 

X Cooper's Yellow. 2.14 Discarded. 
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Table of Analyses of Crosses— Concluded. 


K570 


Zimmennan'8 White 

X Gold Sftindard 


18M 

. A 1.92 
B2.20 


1900 1001 Mean 
Discarded. 






UnsQCcessfal. 


K57i 


Zimmerman's White 

X ZiUer'B YeUow 


. A 2.43 
B^.28 
2.19 


UnsneoeasfiiL 
UaracceBsfaL 
Unsuccessful. 


K572 


Zimmerman's White 

V Missouri Dent 


.A(d)1.90 
B (d) 2.00 


Discarded. 






Discarded. 


K573 


Zimmerman's White 

X Mammoth Dent 


2.14 


Discarded. 


K574 


Zimmerman's White 

X Babbit's Sweepstakes. 


. A 1.78 
B1.95 


Discarded. 
Discarded. 


K575 


Zimmerman's White 

X Mammoth Yellow Dent 


;, A 1.94 
B2.05 
C1.73 


Discarded. 
Discarded. 
Discarded. 


K576 


Zimmerman's White 

X Shull's Yellow 


2.11 


Discarded. 


K579 


X Gardner 


. A 2.13 
B2.12 


Discarded. 






Discarded. 


K580 


Zimmerman's White X Red. . 


. A 1.99 
B2.19 


Discarded. 

1.95 Discarded. 


K581 


Zimmerman's White 

X Haney's Yeilow 


1.88 


Discarded. 



The preceding pages exhibit a mass of analytical data that may be 
studied from various points of view. It will be seen that, of the 
nearly 600 ears analyzed the first year, only about eighty have been 
retained to the present. The crosses analyzed in 1899 showed wide 
variations in nitrogen content. Average com contains 1.84 per cent, 
of nitrogen, or 11.5 per cent, of protein in the dry substance. In se- 
lecting the crosses for further propagation in 1890, 2 per cent, of ni- 
trogen was taken as the minimum. Some having that amount or 
more were not included. It will be seen that if varieties containing 
no more than 2 per cent, of nitrogen — that is, 12.5 per cent, of pro- 
tein can be firmly fixed — the cereal would be very much improved. 
Calculating the increase on the protein itself instead of on the whole 
substance, the increase would be nearly nine per cent. This was set 
as our minimum. In following from year to year the nitrogen con- 
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tent exhibited by the several orossee kept lender culture, one cannot 
but be struck by the persistence with which the original high nitro- 
gen content is maintained. Examination of the detailed results shows 
that there is a certain tendency to variation, with the production of 
some ears low in nitrogen, but the great preponderance of ears high 
in nitrogen is very striking and encouraging. 

Table showing average composition for three years, including all those grown in 
1901, and their ancestors. 



Cross nnmber. 


Ears 
aDa- 
lyzed. 


Per cent. 
nitroflreD. 


Cross number. 


Ears 
ana- 
lyaed. 


Per oent. 
nitroffen.. 


K39 


16 
6 
2 
. 4 
9 
4 
4 
7 
5 
7 
4 
3 
4 

14 
3 
5 
8 
3 
8 

10 
7 
9 
3 
4 
6 
8 
8 

12 
8 

15 
5 
6 
5 
3 
3 
9 
6 
8 
6 
2 


2.00 
2.01 
2.02 
2.04 
2.05 
2.08 
2.08 
2.08 
2.09 
2.10 
2.11 
2.12 
2.13 
2.14 
2.15 
2.16 
2.18 
2.18 
2.19 
2.19 
2.19 
2.20 
2.20 
2.21 
2.21 
2.21 
2.22 
2.23 
2.24 
2.25 
2.25 
2.26 
2.26 
2.26 
2.26 
2.26 
2.27 
2.28 
2.28 
2.28 


K106 


8 
5 
5 
6 
5 
4 
6 
9 

I 

4 
7 
8 
8 
9 
8 

13 
6 
4 
5 
3 
4 
7 
4 
3 
2 

12 
3 

11 
5 
3 
3 
6 
4 
4 

11 
6 
2 
4 


2.29 


K 466 


K116 


2.29 


K411XK407 

K82.. 


K206 

K213 


2.29 
2.29 


K 199 


K403 


2.29 


K528 


K314 


2.31 


K 557 


K374 


2.31 


K13 


K535 


2.31 


K77 


K538 


2.31 


K447 


K559 


2 31 


K222 


K476 


2.32 


K565 


K141 


2 33 


K517 


K171 


2.33 


K218 


K143 


2.34 


K564 


K417 


2.35 


K140 


K485 


2 35 


K209 


K493 


2 35 


K369. .- 


K547 


2 35 


KIO 


K396 


2 36 


K487 


K401 


2.36 


K562 


K427 


2 36 


K151 


K488 


2 36 


K435 


K542 


2.37 


K6 


K543 


2 37 


K491 


K430 


2.38 


K515 


K525 


2 38 


K479 


K76 


2 39 


K26 


K467 


2.41 


K16 


K138 


2.42 


K92 


K322 


2.43 


K415 


K545 


2.43 


K352 


K429 


2 45 


K434 


K519 


2.45 


K514 


K513 ... 


2 46 


K521 


K541 


2.46 


K522 


K554 


2.46 


K512 


K560 


2.47 


K223 


K400XK398 

K518 


2.48 


K405 


2 49 


K462 











For more ready comparison, we have compiled the above table show- 
ing average composition for three years. This is not a picked table, bat 
includes all that have been grown continuously. The crosses are de- 
signated by number only, and are arranged in the order of nitrog^ 
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content. It will be seen that of the seventy-nine, not one falls below 
2 per cent, of nitrogen. The fact that we are in possession of seventy- 
nine varieties that, as an average for three years, exceed 2 per cent, in 
nitrogen is certainly of great significance. When we see further that 
an even dozen of them contain over 2.40 per cent, of nitrogen — that is, 
over 16 per cent, of protein, which is nearly as much as average wheat 
bran — the possibilities in the way of corn improvement become fairly 
luminous, and the existence of ears with nearly or quite 3 per cent, of 
nitrogen adds still more to the brightness of the prospect. It should 
be stated, however, that in many cases the ears showing very high per- 
centages of nitrogen were small or the grains were scattering on the 
cob, and we cannot hope to secure such nitrogen content with a maxi- 
mum development of grain. We have, notwithstanding, many very 
good ears containing a high percentage of nitrogen. In K554 we 
have a cross of Haney's Yellow and Missouri Dent, in which, in analy- 
ses of eleven ears, not one fell below 2 per cent, of nitrogen, and 
one exceeded 3 per cent., the average of all being 2.46 per cent. 
K 138 B has an almost equal record. It is a cross of Ziller's Yellow 
and Missouri Dent, and among eleven analyses only one fell below 2 
per cent, of nitrogen, the maximum was 2.81 per cent., and the aver- 
age 2.42. K 560 B averages still higher, but its record rests on but six 
analyses, ranging from 2.05 per cent, to 2.95. It is a cross of Haney's 
Yellow and Red. The four ears analyzed of K518 average 2.49 per 
cent., and range from 2.24 to 2.87 per cent. It is a cross of ShuU's 
Mixed and Haney's Yellow. Space forbids calling special attention 
to further notable examples, all of which may be easily traced by 
means of the tables. 

We have compiled a table which shows the number of times each 
of the original varieties was used in the production of the crosses 
still under cultivation. It also shows the crosses in which each was 
used as the female parent, and those in which it was used as the 
male, the average per cent, of nitrogen contained in each of these 
groups, and in all the crosses in which a given variety was used as 
either parent. In this table the varieties have been arranged in the 
order of the nitrogen content of the original ears. It is evident that 
certain of the varieties rich in protein have impressed this character- 
istic upon their offspring. The mean given in the last column is the 
average of all crosses in which the variety named was used — not simply 
the average of the averages of the crosses in which it was used as the 
female parent and those in which it was used as the male parent. 
These final means, each involving as it does a number of varieties, 
tend to the same value, as might have been anticipated. 
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Table showiDg the crosses in which each of the original varieties was usecU and 
the average per cent, of nitrogen of these crosses, and the same for the crosees 

in which they were used as the female parent, and in which they were used as 
the male parent, separately shown : 

Times PeroentagA of 
naod. nitrogen. 

Shuirs White * 6 .... 2.23 

As female parent, K 13, K 16 2 2.16 

As male parent, K 223, K 322, K 462, K 528 4 2 . 27 

GoldStandard 8 .... 2.28 

As female parent, K 116, K 415, K 417. 3 2.29 

As male parent, K 171, K 218, K 427, K 487, K 535 ..... . 5 2 . 27 

Zimmerman's White 5 2.15 

As female parent, K 562, K 564, K 565 3 2.15 

As male parent, K 519, K 546 2 2.14 

St. Charles (smooth kernels) 3 .... 2.13 

As female parent, K 39, K 352 2 2.13 

As male parent, K 565 1 2.12 

Chester County Mammoth 6 2.23 

As female parent, K 218, K 222 2 2.22 

As male parent, K 141, K 209, K 491, K 515 4 2.23 

Boone County White 6 2.22 

As female parent, K 6, K 10, K 314 3 2.24 

As male parent, K 199, K 547, K 562 3 2.20 

Normandy Giant 5 2.28 

As female parent, K 82, K 92 2 2.15 

As male parent, K 396, K 467, K 485 3 2.37 

Mammoth Yellow Dent 10 .... 2.27 

As female parent, K 462, K 466, K 467, K 476, K 479 ... . 5 2.25 

As male parent, K 6, K 106, K 314, K 417, K 513 5 2.32 

Cooper's Yellow 6 ' 2.30 

As female parent, K 106, K 396, K 401, K 403, K 405 ... . 5 2.32 

As male parent, K 16 1 2.24 

Babbit's White 3 .... 2.07 

As female parent 0.00 

As male parent, K 39, K 82, K 369 3 2.07 

Mammoth Dent 5 .... 2.37 

As female parent, K 447 1 2. 10 

As male parent, K 415, K 429, K 521, K 538 4 2.32 

Shull's Mixed 13 .... 2.38 

As female parent, K 223, K 512,K 513, K 514, K 515, K 517, 

K 518, K 519 8 2 .32 

As male parent, K 222, K 403, K 476, K 542, K 559 5 2.32 

St. Charles ( rough kernels) 3 2.27 

As female parent, K 26, K 322 2 2.33 

As male parent, K 564 1 2.15 

Missouri Dent 4 .... 2.34 

As female parent, K 151 1 2.20 

As male parent, K 138, K 206, K 554 3 2.39 

Babbit's Sweepstakes 5 .... 2.24 

As female parent, K 171 1 2.33 

As male parent, K 374, K 447, K 512, K 522 4 2.24 

Shull's Yellow 14 .... 2.26 

As female parent, K 199, K 206, K 209, K 213, K 485, K 487, 

K 488, K 491, K 403 9 2.25 

As male parent, K 140, K 401, K 514, K 541, K 557 5 2.26 
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Table showing the OToaaeB,-- Concluded. ^|f ^®StS^S. ""^ 

Gardner 6 .... 2.32 

As female parent, K 521, K 522, K 525 3 2.30 

As male parent, K 76, K 92, K 493 3 2 . 33 

ZUler's Yellow 10 .... 2 . 31 

As female parent, K 138, K 140, K 141, K 143, K 427, K 429, 

K434,K435 8 2.32 

As male parent, K 26, K 488 2 2.29 

Red ■ 14 .... 2.30 

As female parent, K 528, K 535, K 538, K 541; K 542, K 543, 

K545, K546 8 2.34 

As male parent, K 10, K 77, K 143, K 434, K 517, K 5G0. . 6 2 . 25 

Haney's Yellow 14 .... 2.32 

As female parent, K 547, K 654, K 557, K 559, K 560 5 2.33 

As male parent, K 151, K 213, K 352, K 405, K 435, K 479, 

K 518, K 525, K 545 9 2.31 

Buehler's White 6 .... 2.21 

As female parent, K 76, K 77, K 369, K 374 4 2.24 

As male parent, K 116, K 466 2 2.15 

The experiments with crosses during the last four yeira have been 
carried out in spite of the two seasons of protracted drought. This 
would not have been possible had we not had the Manhattan water- 
supply available for irrigation, and our work would have been en- 
tirely lost, or, at best, set back two years. 

A OOOPBRATIVE EXPERIMENT. 

In the spring of 1889, when Professor Oottrell withdrew from 
further connection with the work in seed-breeding, he suggested an 
experiment growing out of the experience of one or two farmers of 
the state, and arrangements were made to carry it out. Its object was 
to test the alleged fact that seed-corn, the product of cross-fertiliza- 
tion, yields mUch better than that fertilized in the ordinary way. A 
number of farmers in the vicinity were induced to cooperate with the 
station, and arrangements were made by correspondence with several 
in other parts of the state. The experiment was clearly explained to 
them, and was essentially as follows: The Station furnished each 
farmer making the trial with seed-corn enough to plant two rows 
across the middle of the field. The tassels were to be completely re- 
moved from these rows as they appeared, so that any corn on them 
must be the result of cross-fertilization. This corn was to be gath- 
ered by itself and used to seed at least an acre the next year, so that 
its yield could be compared with that of the field grown from seed ob- 
tained in the usual manner. 

For various reasons, not one of the twenty-four farmers beginning 
this experiment carried it through to its conclusion. Only four 
planted the crossed corn the following season, and they obtained no 
result because of the almost total failure of the com crop from 
drought in this vicinity in 1900. The accompanying table gives a 
summary statement of the outcome in each case. 
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Results of a cooperative experiment with fanners, in crossing com for the 
production of seed, 1899 and 1900. 



Names. 



Addresses. 



Results. 



Birch 

Bills,C 

Cunningham, J.S 

Huse, Ansel 

Huse, Corliss — 

Kean, J. A 

Kimball, Richard 

Knipe, Rev 

Koppenheffer,3. . 
Maintz, R.W.... 
Miller, T.B 

Schuler, A. J — 
Steustrom, C. A. . 



Stowell, C. W. 
Swingle; J. F . 



Thorpe, F. 
Toy, John . 



Tully,M. J... 
We8tgate,H. 



Westgate,E. W. 
Westgate, P. E. . 



Whitney, Will. 



Manhattan, R. F. D. No. 2. 



Manhattan, R. F. D. No. 2. 
Manhattan, R. F. D. No. 1. 

Manhattan, R. F. D. No. 2. 



Yenawine, Rollin. 
Yenawine, 8. J. . . 



Holland,R. F. D. No. 2.... 
Manhattan, R. F. D. No. 1. 



Manhattan, R. F. D. No. 2. 

Linn 

Manhattan, R. F. D. No. 2. 

Junction City 

White City 

Sabetha 

Manhattan, R. F. D. No. 1 

Chapman 

Manhattan, R. F. D. No. 2 



Manhattan, R. F. D. No. 1. 

Manhattan, R. F. D. No. 1. 
Manhattan, R. F. D. No. 2. 



Com was poor, small, hard. 

flinty; abandoned at end 

of first season. 
No report. 
Com was poor; abandoned 

at end of first year. 
Cora was poor; abandoned 

at end of first year. 
Corn was poor; abandoned 

at end of first year. 
Hired man destroyed (poor 

anyhow). 
Detaisseling was neglected 

by the Station. 
Crossed com too poor for use 

as seed the following year. 
Crop failed the first year. 
No report. 

Crossed com good; aban- 
doned second year on ac- 
count of leaving the farm. 
Crossed com goal; planted 

half his field with it the 

next year, but corn crop 

was a failure. 
Crossed com inferior, jrield, 

25 bus. per'aore ; other com 

60 bus. per acre ; aban* 

doned second year. 
First planting washed out. 
Nothing done the seeoiid 

season on account of rush 

of work. 
Second year a total failure 

of com crop. 
Crossed corn cut with rest of 

field by hired man. 
Washed out the first year. 
Com poor ; abandoned at eod 

of first year. 
Seoond year a total faUore oi 

corn crop. 
Second year a total failure of 

corn crop. (Some of this 

seed made 10 bus. per acre 

on College farm.) 
Corn poor; abandoned at end 

of first year. 
No report. 
Bugs Killed com first year. 



The outcome of this cooperative test as tabulated above ought 
not to occasion surprise. It is the experience of stations generally 
that cooperative experiments with farmers are seldom satisfac- 
torily carried out. The farmer has too much else to attend to <rf 
greater moment to him individually. Our experience with farmeiB 
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growing sugar-beete furnishes ample illustration of the same diflS- 
culty. Even when they were definitely hired to do the work, results 
were not obtained. All such experiments must be under the im- 
mediate control of a station officer from start to finish. The experi- 
ment also indicates that the product of the crossing is apt to be 
rather unprbmising in appearance. Whether or not it really was 
poor will not be known, since no one finished the test successfully. It 
is not unlikely that a part of the unfavorable results of the first year's 
work was due to the injury that the com received in detasseling it. 
In our opinion, care should be taken to avoid unnecessary injury in 
this part of the process. The liability of failure, even when experi- 
ments have been conducted according to plans laid out, on account of 
drought or other untoward climatic conditions, is strongly brought out 
in this experiment. 

SOME ANALYSES OF COMMERCIAL SEED-CORN. 

In view of the probability that many farmers in the state would be 
obliged to purchase seed-corn this year, it seemed desirable to make 
analyses of some of the seed offered, and, if material differences were 
found, to publish recommendations. • Accordingly, all the varieties 
offered by the leading seed firm of the state were purchased, and 
their nitrogen content determined. The results are published in the 
succeeding table, and make a striking contrast to those that have pre- 
ceded. The seed was apparently of good quality, and its low content 
of nitrogen simply shows the deficiency of this important element 
that com ordinarily exhibits : 



Brazilian Flour Corn 1..39 

Iowa Gk)ld Mine 1.47 

Early Mastodon 1.53 

Hickory King 1.54 

Champion White Pearl 1.59 

Improved Learning 1.62 



Forsythe'B Favorite 1.63 

Iowa Silver Mine 1.69 

King of the Earliest 1.70 

Kansas Sunflower 1.72 

Grolden Beau^ 1.74 

Pride of the North 1.81 



SUMMARY. 
Ck)m is defioient in protein, and in 1898 experiments were begun 
which are still in progress, having for their object the origination of 
varieties that should be richer in protein. Thirty-three varieties 
were analyzed, and these showed percentages of nitrogen ranging 
from 1.66 to 2.26. Analyses of single ears of' each of two varieties 
showed great differences in the nitrogen content of different ears of 
the same variety, the percentages ranging from 1.53 to 2.24 in a va- 
riety that had been grown for thirty years on the same farm without 
admixture, and from 1.35 to 2.22 in a cross originated the year pre- 
vious. Analyses of single kernels from the same ear showed con- 
siderable differences in nitrogen content, though not as great as 
among different ears of the same variety. 



Digitized by 



Google 



98 Chemical Department. [Bulletin 107 

Analyses of a large number of single kernels, the specifio gravity 
of which had been determined, showed that, while there seems to be a 
tendency toward higher nitrogen content with lower specific gravity, 
there is no uniform connection between these factors, and therefore 
corn richer in nitrogen cannot be separated from that poorer in nitro- 
gen by means of specifio gravity. 

Prom the original 33 varieties 21 were selected, and used in making 
crosses by the botanical department. Each ear saved was poUenized 
by hand, and all other fertilization prevented. The crosses origi- 
nated in 1898 in this way were planted in 1899, and each close-fertil- 
ized. The ears obtained that year were analyzed, and the next season 
those showing 2 per cent, or more of nitrogen were planted, as a rule. 
These were again close-fertilized, the crop of each analyzed, and the 
same ones, in general, planted in 1901. They were again close-fertil- 
ized, and the ears produced analyzed. These crosses show remark- 
ably high percentages of nitrogen in many cases, and all contain 2 
per cent, or more of nitrogen as the average for three years. In 12 
cases the average is above 2.40 per cent, of nitrogen, or 15 i>er cent, 
of protein. 

The unsatisfactory outcome of a cooperative experiment is de- 
tailed, and analyses are given of a number of varieties of com offered 
on the market, which show how inferior the seed-corn now available 
is in nitrogen content. The selection of seed-corn richer in nitrogen, 
by choosing ears in which examination shows that the kernels possess 
relatively large germs, is strongly urged upon farmers as a practioa- 
ble method of increasing the percentage of both protein and fat in 
corn. 
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NOTICE. 

Hie Bulletins of the Experiment Station issued 
year constitute a volufne, and are paged consecuti 
not reprinted with the Annual Report. 

The Annual Reports since 1889 do not contain 
eral interest, and are printed in hut small numht 

Tlie Press Bulletins are sent to all of the net 
state, to many public officers, and to some othe 
have exceptional opportunities for giving them pt 

The Bulletins will be sent free of charge to i 
Kansas who apply for them. Address: 

AGRICULTURAL EXPERIMENT STATION. 



W. Y. Morgan, Statb Pbintsb. 
April 1902. 
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NOTICE. 



The Experiment Station has in ^tock back numbers of many 
of its publications which contain matter that is still of interest 
and value. We desire to put these out amongr the people, and, 
as many now on our list have not received them, it. seems de- 
sirable to call their attention to this and invite them and others 
to make application for such as they desire. A complete list of 
the Bulletins to date was given in Bulletin No. 108, those out 
of print being marked with a star. The Second Annual Report, 
containing many valuable articles, is also still available. 

Farmers are invited to send us the names of others who 
would value the Bulletins, and, if they are not already on oar 
mailing list, sample packages will be sent them. In doing so, 
please write the name and address very plainly, and send to 

AGRIOXJLTXJBAL EXPERIMENT STATION, Manhattan, Kan. 
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